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Oceco 2-Bolt Couplings for coolers, é Oceco Still Safety Valves. A modern 
coils, pipe lines wee valve for modern stills 
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Reriners are 
saving money by 
using Oceco Fit- 
tings—for receiv- 
ing house, stills, 
refinery yard 
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Oceco Bubble Trays from one piece 


)ceco Cylindrical Leok Boxes ee 


Also—Automatic Tar Plugs which automatically shut in case of fire 
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Braun coolers incorporate 


those features of superior de- 
sign which make possible, after 
years of service, the same high 
heat transfer rates and low 





pressure drops which obtain 
when coolers are first install- 
ed. Floating channel permits 
using temperature differential 
to accomplish scale shedding 
without jeopardizing tight- 
ness of tube joints.. Detach- 
able cover plates permit com- 
plete removal from the cooler 
of dirt which collects inside 


tubes. Multiplicity of pass and 








nozzle arrangements and ad- 


vantageous location of coolers 








in cooling towers make pos- 
sible the properly engineered 


solution of your problem. 
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High-quality finishes 
for the petroleum industry 


PETRO PAINTS 
ALUMINUM FINISHES 
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and PRIMERS 


Petro Paint developed especially 
for the oil and gas industries. 
Highly resistant to sulphur 
fumes and extremes of weather. 


Developed especially for the petroleum 
industry, Petro Paint overcomes common 
difficulties in plant maintenance. It is re- 
markably resistant to destructive agents. It 
preserves and beautifies plant structures for 
long periods of time, with a minimum of 
repainting. And it is equally adapted to use 
on wood and in systems applicable to metal, 
plaster, concrete or any other type of surface. 


Petro Paint sets a completely new standard 
for effective colors, efficiency and economy. 


7 Reasons Why Petro Paint 
Will Meet Your Requirements 


Consider these characteristics of Petro Paint 
as applied to your own specific painting 
problems: 


1. Petro Paint is highly resistant to discol- 
oration bysulphur fumes and aqueousvapors. 


2. It is adapted for systems designed for 
all types of surfaces. 


3. On tanks it curtails evaporation. It has 
the remarkable quality of retaining its 
original brilliance and cleanliness for a long 


period of time without fading. 


4. It has greater durability under all 
conditions. 


5. It leaves a good surface for repainting. 


6. It can be applied under adverse tem- 
perature conditions. It does not crawl on 
cold surfaces. 


7. It hides better than other mixed 
paints—is very economical. 


du Pont Primers for Every Require- 
ment of the Petroleum Industry 


However varied the problem, there is a 
du Pont primer ready—extremes of con- 
traction and expansion, rust, corrosion, gas, 
acids, and alkalis, or electrolytic action. 
Du Pont chemists, with the assistance of 
maintenance engineers, superintendents and 
master painters of the petroleum industry, 
worked out four primers to meet all possible 
conditions— No. 45 Kromate Metal Primer 
for surfaces subject to continuous or inter- 
mittent contact with water; No. 44 Aluminum 
Paint Primer for structural steel and tank- 
age; No. 7 Primer, a general purpose primer; 
and No. 41 Black Metal Primer for priming 
tank cars which are to be finished in high- 
gloss black. 


All of these primers have the common 


characteristic of inhibiting rust, resisting all 
forms of corrosion, and meeting extremes of 
expansion and contraction. They hug the 
surface and form a tough, elastic bond be- 
tween the finishing coats and the surface. 
They set up free from dust in four to six 
hours, and dry hard in 24 to 36 hours. There- 
fore, they are unaffected by dewand moisture 
condensation. Maximum spreading capacity 
and may be either brushed or sprayed. 


Aluminum Paint for the 
Petroleum Industry 


Du Pont engineers studied the common 
faults of aluminum paints in the petroleum 
industry and then evolved a line of aluminum 
finishes far superior to anything on the 
market. By perfecting a superior vehicle and 
powder, these aluminum paints (1) keep 
their brilliance many times longer; (2) are 
easy to apply (even on vertical surfaces 
do not run or sag); (3) leaf properly; (4 
are highly resistant to gas and moisture; and 
(5) set up in 4 to 6 hours and dry hard in 
18 to 24 hours. 


Comes either ready-mixed or ready to mix. 
The ready to mix is very easy to handle 
because vehicle and powder have a natural 
affinity for each other. Both varieties of du 
Pont aluminum paints are extraordinarily 
durable and leave a good surface for repaint- 
ing on final disintegration. 


Send for technical bulletins which describe these and other du Pont products specifically 
designed to cover all the painting requirements of all divisions of the petroleum industry. 


REG. U.S. PAT. OFF 


KE. I. DU PONT DE NEMOURS & CO., Incorporated 
Petroleum Sales Department 
PUBLIC LEDGER BUILDING, PHILADELPHIA, PA. 


Chicago, Ill. 





San Francisco, Cal- 
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Keep the Eyes On 
Consumption 


back is to get a story of calamity. Powell was heralded as a market 

breaker. Smackover drew the word, menace. Wortham was designated 

as too much for the price structure. Later came West Texas, which is still hold- 

ing its threat. Seminole is still sitting on quotations. Now we have Oklahoma 
City and Kettleman Hills. 

Such is the condition of the development of a new oil pool. It brings to the 


(5° thumb through the pages of the issues of an oil publication for five years 


a surface a product that is essential to the travel of the world and still its discovery 
“ brings dejection. 

said It is to the discredit of a major industry, however, that the wells of any pool 
six are allowed to overflow the huge reservoir of consumption. If all the diamonds 
re in the raw were allowed to reach the finished state, their prices would drop. It 
ure is not the number of diamonds in the mines nor the number that have known the 
my edge of cutting tools that fix the market. It is the number that dazzle the eyes 


of the buyer, which determines price. 

Likewise the petroleum industry will better its position when sensible refinery 
control, rather than some new discovery of crude oil, determines how much gaso- 
102 line is available. 


um It is the refining division of the petroleum industry, which stands as a dam 
nw between the flush fields of new oil and the reservoir of consumption. Consump- 
the 


tion for a year can be calculated with such accuracy that any man can know in 


. advance how much gasoline the world will consume in a year. When the refining 
- plants of the world allow more gasoline to enter that reservoir than the world 
ces will accept, they are enemies of the petroleum industry. Instead of opening the 
(4) gates into the reservoir of consumption, when crude oil is in abundant supply, they 
ind should be so manipulated to allow a flow of gasoline to equal requirements. 
im This is not a job for concerted action, but rather for individual action. The 
sales executive of any refining concern can determine what his plant can sell 
1X. within a period. When still runs of individual plants are so controlled that this 
dle figure is met. there will be profit in gasoline, regardless of how much crude oil 
“ producers aie dangling before buyers. 
ily Profitable refinery operation should keep its eyes toward the consumer and not 


nt- toward the seller of raw material. Indications point toward an over-supply of 
crude oil for a long period. The refiner will do well to ignore this and look into 
what amount of finished materials he can sell. There is no profit in buying crude 
oil, for its price is uniform. Profit comes from selling, but selling is not to be 
defined as the offering of material in excessive amounts. Sound selling involves 
the control of output to the point that the price will pay for the raw material, its 
processing, its distribution and an ample return on investment. 

In the final analysis it is a one-plant, and usually a one-man, duty. Some 
person has authority to determine what a plant or a company will do. He can 
get statistics to guide him wisely. There is no lack of facts. The definiency has 
been crudely defined in a word of three letters, which can be more politely indi- 
cated as the tubular part of the anatomy, encompassed by the midsection. 


I. 
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FOR many important gas and oil field operations the new ie 
Cooper Type-80 gas engine compressor has proved its whic 
superiority. chen 
A bulletin completely describing this improved engine has just com 
been published. Features of design and construction are explained the 
and illustrated. Installation photographs in well known com- 
pressor stations show some of the principal applications. ey 
Because of the leading position of the new Cooper Type-80 for gas. compressor inde 
service all ho and oil men who have engine-buying responsibilities should have ais 
a copy of the new bulletin. . 
A request will bring a copy by return mail. 
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Formerly The C. & G. Cooper Company and The Bessemer Gas Engine Company 
Mount Vernon, Ohio Grove City, Pennsylvania tion 
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which has been perfected by Dr. Francis X. 

Govers, director of research, for Indian Refining 
Company, Lawrenceville, Illinois, has for some time, 
been attracting much interest in the refining industry. 
The manufacturing branch of the petroleum industry is 
interested in the development of this: process because of 
the wax-free.nature of the finished lubricants, and be- 
cause of the engineering principles utilized for the first 
time by any refiner. Probably the most important of the 
new developments involved is the utilization of a new 
and different heating medium — diphenyl. 

Briefly the Govers Process consists of vacuum distilla- 
tion of skimming plant residuum followed by solvent 
extraction of paraffin, certain chemical treatment, filtra- 
tion, and subsequently a second vacuum distillation. The 
details of the process will be discussed shortly in a paper 
being prepared by Professor Arthur Wells, consulting 
engineer, of Cambridge, Massachusetts. Utilization of 
diphenyl as a heating medium was discussed informally 
aid for the first time by Dr. Govers and Professor 
Wells, at a synrposium in Philadelphia of the American 
Institute of Chemical Engineers on June 20. 

Technologists have been experimenting with various 
mediums for indirect heating of petroleum oils or frac- 
tions for many years, several processes have been de- 
veloped and many patents granted covering the use of 
fusible metals in the molten state, such as lead, mercury 
inthe vapor state and sulphur in the vapor state. It is 
not known that any processes are in commercial opera- 
tion at present which utilize any indirect heating medium 
other than mercury vapor. The employment of diphenyl, 
which a few years ago was classed as one of the rare 
chemicals, or at least was only a laboratory product, 
comes as something new, and the product is free from 
the dangers and hazards attending the use of any other 
of the commercially practical indirect heating mediums. 
This fact accounts for the great interest evinced in the 
tse of diphenyl by engineers and chemists in all of the 
industries in this country where indirect heating is not 
oly applicable but desirable and often necessary. 


To Govers Process for refining lubricating oils 















CHARACTERISTICS OF DIPHENYL 


It is said that when Dr. Govers decided to use 
dipheny] for heating purposes there was not over a 
Tat full” of the product in this country. Early experi- 
Ménts in its manufacture were discouraging because of 

‘cost factor: It became necessary then for Dr. Govers 
e in the perfection of a process for the prepara- 
m of diphenyl at low cost. At present the chemical is 











Company, Birmingham, Alabama. 
Diph« ‘nyl is a coal tar derivitive having a flake-like ap- 






_Govers Process Built on Use of Diphenyl As 
Indirect Heating Medium 


Manufactured commercially and cheaply by the Federal | 
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By GEORGE H. REID 
Associate Editor 


pearance in its solid state, somewhat similar to naphtha- 


line, but has a sweet odor. At ordinary temperatures 
diphenyl is solid but melts to the liquid state at 158°. 

It enters the vapor state. above its boiling point of 484°. 

From this temperature up to 913° it suffers no decompo- 
sition, which means that the critical temperature of this 
product is approximtaely 913°. Other characteristics 
which contribute to its importance as a heating medium 
are found in the fact that diphenyl has a vapor pressure 
of only 110 pounds at 750° ; a specific heat of approxi- 
mately .4 at 750° and a latent heat of vaporization of 
approximately 110 B.t.u.’s at 750°. The thermodynamic 
properties of diphenyl are being studied at the Uni- 
versity of Michigan and elsewhere and will soon be 
published. 

In the Govers process the diphényl is vaporized in-a 
tubular heater similar to the modern boiler and the 
vapors pass to a single effect-vacuum evaporator whete 
a mineral oil fraction between 485° and 625° is volatil- 
ized and taken off in an overhead condenser. Pressure 
in the still is about 5 mm. It is reported that with a 
waste heat boiler a thermal efficiency of 83 per cent. has 
been obtained for the entire process. 


NEED FOR INDIRECT HEAT 


In the preliminary informal discussion of the utiliza- 
tion of diphenyl at Philadelphia, Dr- Govers and Prof. 
Wells presented many interesting facts concerning the 
new heating medium. The following discussion is 
quoted from the informal paper read at that time: 

“Direct heating does not lend itself very readily to the 
vacuum distillation and fractionation of mineral oils. 
Because of thé fact of a low co-efficient of heat trans- 
fer, it is necessary to use high temperature differences 
in order to get any sort of an output. The use of these 
high temperature differences generally results in com- 
paratively low flash and fire points, which it has been 
the aim of all manufacturers to avoid. 

“The use of indirect heating permits of use of design 
that results in fairly high coefficient of heat transfer and 
therefore permits of relatively low temperature differ- 
ences. 

“Up to the present time the indirect methods of heat- 
ing have been circulation of fusible metals in a molten 
state, mercury in a vapor state, sulphur in a vapor state, 
and the subject of the present paper ‘diphenyl’ in a vapor 
state. 

“In the choice of a medium for indirect heating, the 
material used must be reasonably cheap, must be very 
easily and readily handled, must be safe as regards pres- 
sure at the temperature used, and must be capable of 
being continuously used without decomposition. _ 

“In fractional distillation of mineral oils under 
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vacuum, in the production of lubricating fractions, the 
temperature ranges are from approximately an initial 
boiling point of 485° to a final boiling point of 625°, the 
temperature as given being that of the vapor under an 
absolute pressure of approximately five millimeters. 

“Diphenyl at the temperature of 750° has a pressure 
of approximately 110 pounds gauge pressure, which is 
not excessive as regards strain at the temperature used, 
and can be readily handled in an apparatus of standard 
type and construction. 

“Diphenyl, up to its critical temperature of approxi- 
mately 913°, does not undergo decomposition, provided 
no portions of the mass are heated appreciably above 
this point; and diphenyl, heated to this point for a con- 
siderable period of time by means of a lead bath, main- 
tained at a temperature slightly in excess of such critical 
temperature, has suffered no decomposition or break- 
flown. 

“Diphenyl, under conditions of practical use, wherein 
the diphenyl was maintained at a temperature of 750° — 
the sensible and latent heat being supplied to the di- 
phenyl by means of products of combustion flowing 
around the outside of tubes while the diphenyl was 
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circulated through the tubes at a velocity of approxi. 
mately 11 feet a second, suffered no breakdown or de. 
composition over an extended period of use. This yp. 
interrupted service lasting over a period of approxi. 
mately six months without change in the dipheny] useq 
and with no addition thereto for makeup. 

“Diphenyl has a melting point of approximately 15g. 
a boiling point of approximately 484° ; a vapor pressure 
of approximately 110 pounds at 750°; a specific heat 
of approximately .4 at 750° ; and a latent heat of vapor- 
ization of approximately 110 B.t.u.’s at this temperature 


NOT CORROSIVE 


“Diphenyl is not corrosive, is combustible but net in. 
flammable, and does not attack, neither is it attacked by, 
any of the ordinary metals as used in the fabrication of 
distilling and exaporating apparatus. 

“In illustrating its use, advantage has been taken of 
the so-called ‘scene-in-action’ method, which illustrates 
more fully than slides could possible illustrate the use of 
diphenyl as a heat transfer medium in vacuum distilla- 
tion. 

“In the apparatus as actually used, it is, of course, 
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Flow chart of one unit of the Govers Process developed at the Lawrenceville, Illinois refinery of Indian Refining Company, 
ing the method of utilizing diphenyl as an indirect heating medium. The oil, gas, water and steam circuits are also shown. 
for operation of pumps is generated in a waste heat boiler 
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f means of tubes, the tubes being 









ynderstood that all parts of the 
apparatus which are heated or sup- 
ply heat. are thoroughly insulated, 
ind all pipes and parts of the ap- 
paratus used for the conveyance or 
anster of diphenyl are either 
seam-jacketed or wrapped with 
seam pipes to allow of the lique- 
‘ction of diphenyl, in order to per- 
nit of its being pumped and circu- 
ted in starting up the apparatus. 

“Also, in the apparatus in use, 
the flue gases are re-circulated for 
economy and the air delivered to 
the burner is preheated and the 
waste heat gases robbed of part of 
their heat before going to the 
sack. This is not shown on the 
illustration, but is a matter of in- 
stallation and will be quite obvious 
to engineers. 

“Referring to the illustration, 
we will take up first the diphenyl 
boiler; as this is, of course, the 
principal subject matter of the 
paper. 

“The diphenyl boiler comprises 
two tube sheets connected by 


enclosed by an insulated duct. In 
the diphenyl vapor generator in 
ue there are 260 tubes each 26.6 
feet long, having a total of 2800 
square feet of heated surface. The 
upper tube sheet is part of the vapor 
drum and the lower tube sheet is 
provided with a cone, this cone 
being part of the circulating sys- 
ttm which comprises the pipes 
leading from the cone to the cir- 
culating pump and from the vapor 
drum to the circulating pump. The 
heat is supplied to the outside of 
the tubes by products of combus- 
tion from the furnace, these prod- 
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ucts of combustion being moved Partial view of primary unit of the Gover Process for lubricating oil manufacture, 


by means of fans not shown on the 
illustration. 

“The vapor from the diphenyl is taken off from the 
lop of the drum into the space surrounding the tubes 
in the evaporator, gives up its heat to the mineral oil 
being circulated through the tubes of the evaporators, 
is condensed, flows into the receiver, thence into the re- 
lum pump, from which it is forced back into the 
dipheny! circulating system and revaporized. 

“The circulating system on the evaporator is very 
much the same in principle as that of the diphenyl boiler. 
There is simply a slight difference in design, the princi- 
ple, however, of evaporation while under forced circula- 
lion being retained. The vacuum pan and condenser are 
ig diminished pressure of approximately 5 mm. abso- 
ute. 

“The vaporized mineral oil is carried off up through 
the central tube, expands around the condenser tubes, is 
Condensed and discharged by the barometric discharge 





showing two of the vacuum evaporator units 


pipe, falls into the receiver and is then transferred by 
the pumps into any storage tank desired. 

“The condensing water is furnished from the plant 
system and provision made by means of a water tower 
for any temporary failure of the water supply. 

“In order to get a good heat transfer from the prod- 
ucts of combustion through the diphenyl, fairly high 
temperature differences are used, the hot gases leaving 
the top of the diphenyl boiler at approximately 1000°. 
Use is made of these hot gases to furnish heat for a 
waste heat boiler, which, in the present case, works out 
very economically, since high pressure steam is desired 
for the use of ejectors used on the vacuum pans or 
evaporators. 

“The waste heat comes from the top of the dipheny! 
boiler down and around the tubes in the wast heat 

(Continued on page 80) 








have an aggregate production of around 175,- 

000 gallons of natural gasoline per day; but 
the extraction of gasoline from casinghead gas has 
not kept pace with crude oil production in South 
American countries. The question of whether the 
vast oil fields on the eastern shore of Maracaibo Lake 
will be operated by gas lift or other means will have 
a bearing on plans for the installation of compres- 
sion and absorption equipment. Engineers are 
studying the problem intensively at Maracaibo and 
«lsewhere, and it is predicted that some very impor- 
tant installations will be made within the next year 
or two. 


Vi« EZUELA, Colombia, Peru, and Argentina 


The largest gasoline plant in Venezuela is located 
in the Mene Grande Field, owned by Caribbean Pe- 
troleum Company (Shell). It is of the compréssion 
type, and contains twenty-six 500-cubic foot com- 
pressors powered by 185 horsepower. gas%€figines, 
all manufactured by Thomassen Machine &-Motor- 
enfabrick, of Holland. With the exception of the 
pressure gauges, which were manufactured by well- 
known American firms, all of the equipment in the 
plant is of European origin. The plant has a capa- 
city of around 20,000,000 cubic feet of raw gas and 
a maximum yield of about 30,000 gallons of gasoline 
per day, although the current restriction of crude 
oil production has materially reduced the volume of 
gas available. The Caribbean also operates two 
3,000,000 cubic foot absorption plants, which have an 
output of around 2000 gallons of gasoline per day. 
This absorption equipment is of American manufac- 
ture, the condensers and rectifiers being made by 
Braun and the stills by Southwestern Engineering 
Company. 

American equipment is utilized almost exclusively 
in the British Controlled Oilfields plant at El Mene, 
which consists of fourteen 12-inch bore by 14-inch 
stroke Ingersoll-Rand compressors powered by 125 
horsepower Waukesha motors. It has a capacity of 
6,5000,000 cubic feet of gas and an average net yield 
of around 12,000 gallons of gasoline per day. Ar- 
rangements have been made for the addition of eight 





Braun gasoline absorption plant of the Tropical Oil Company at 
El Centro, Colombia 
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more compressors, which is expected to increase the 
total plant yield to about 20,000 gallons per day, 

Venezuelan Oil Concessions, Ltd. (Shell) operates 
two Braun units in the lake-shore fields; and it jg 
said that company engineers have drawn plans for 
the construction of a very large plant, which doubt. 
less will be built at Lagunillas. 

The Lago Petroleum Company (Standard Qj 
Company of Indiana) is building a 15,000,000 cubic 
foot plant at La Salina, in the La Rosa Field: and 
the Venezuela Gulf Oil Company is also said to be 
figuring on the erection of two large plants at La 
Rosa and Lagunillas. 


Tropical Oil Company operates two Braun plants 
at El Centro, Colombia, which produce around 41, 
000 gallons of gasoline per day; and its parent com- 
pany, International Petroleum, owns four compres- 
sion and two Braun absorption plants at Talara, 
Peru, which have a combined average production 
of approximately 80,000 gallons per day. Ingersoll- 
Rand and Bessemer compressors and gas engines are 
used in all of these plants. 

There are only five gasoline plants in Argentina, 
all of which utilize American equipment. The Com- 
pani Ferrocarrilera de Petroleo, owned by British 
Railway interests, operates a 7%50-gallon combina- 
tion compression and absorption system at Camo- 
doro Rivadavia; and. the Yacimientos Petroliferos 
Fiscales, Government oil production agency—operates 
a 1500-gallon compression plant in the same field. A 
third plant having a capacity of about 375 gallons 
per day is operated by Anglo Persian Oil Company. 

The Standard Oil Company of Argentina has just 
completed the installation of three 165 horsepower 
Bessemer units at Plaza Huincul, which are ex- 
pected to have an output of about 2000 gallons of 
gasoline per day. A similar plant has been erected 
at Lomitos, the company’s new field near Tartagal, 
in northern Argentina. Both of these new plants 
were built under the supervision of W. H. Cooper 
of the Hope Natural Gas Company of Parkersburg, 
West Virginia. 





Standard Oil Company’s new gasoline plant, located at Plaza 
Huincul, Argentine 
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Refining Industry Has Fertile Field 
in South America 


By ROY E. LEIGH 


larger plants of the world are located at Curacao 

and Aruba, small Dutch islands situated in the 
(aribbean Sea about 60 miles north of the Venezuelan 
wast, refining is still classed among the infant industries 
dsewhere in South America. The reasons for this in- 
dustrial backwardness on the part of the Latin Ameri- 
an republics are both political and economic. Political 
because, in certain instances, refinery construction has 
actively been opposed by governing officials; and, in 
other cases, refining interests have hesitated to assume 
the risk of making large plant investments in coun- 
tries with unstable governments. Enocomic because the 
meager demand for gasoline, motor oils, and industrial 
lubricants has, until very recently, been adequately sup- 
plied from North American, European, and West Indian 
sources. 

However, South American people are acquiring a 
belated interest in automotive and aeroplane transporta- 
tion; and certain countries, notably Argentina and Vene- 
mela, are beginning the construction of comprehensive 
highway systems. Now that a definite start has been 
made on the great task of highway building, it is be- 
lieved that other South American countries will be 
much more eager and alert to emulate their more pro- 
gressive neighbors than they have been to follow the 
example of the United States. Thus, the handwriting 
on the wall spells out a message which indicates in no 
uncertain terms that the next decade may bring about 
alarge increase in South American refining operations. 


Acs oa two refineries which rank among the 


BRITISH TAKE LEAD 


British refiners must be credited with hav ng fore- 
seen the possibilities of Caribbean and South American 
markets sooner than did their American competitors. At 
least, they were quicker to install plants at strategic 
points from which to control the growing markets. 
Royal Dutch Shell and other British companies have 
been firmly entrenched in Trinidad, Curacao, and Vene- 
tuela for a number of years; but American investments 
in those quarters have been made only recently. 

Tropical Oil Company and International Petroleum 
Company, subsidiaries of the Imperial Oil Company of 
Canada, have had the West Coast situation well in hand 
lor several years through the operation of refineries at 
Barrancs, Bermeja, Colombia, and Talara, Peru; but it 
WaS not until this year that Standard Oil Company of 
Indiana built its large plant at Aruba, D. W. I., and 
that the Standard Oil Company of New Jersey con- 
Structed its two small plants at Brighton, Trinidad, and 
Maracaito, Venezuela. 
Plants, which have capacities of only about 3000 barrels 





The New Jersey company’s . 


each, are probably not more than entering wedges or 
nuclei for larger refining bases to be installed later; 
but the Indiana company’s plant, which includes both 
topping and (Cross) cracking stills, has a total capacity 
of from 80,000 to 100,000 barrels per day and is capable 
of turning out refined products in sufficient volume to 
become a factor in world markets. 


LARGEST SOUTH AMERICAN PLANT 


The largest refinery in ali South America is that 
owned by Curacaosche Petroleum Industrie Maat- 
schappij, a Shell subsidiary, at Curacao, Dutch West 
Indies, which has a capacity of around 140,000 barrels 
of crude per day. Arend Petroleum Maatschappij, an- 
other Shell subsidiary, operates a smaller plant at Aruba, 
which has a capacity of around 14,000 barrels per day. 
Oil for these plants is supplied by a fleet of 36 shallow- 
draft tankers having an average capacity of 14,000 to 
15,000 barrels each, which ply back and forth 
between these ports and the several oil fields of the 
Maracaibo Basin. A study of port statistics shows that 
the products of these plants are shipped all over the 
world—to Holland, England, Germany, France, Bel- 
gium, Portugal, and Italy ; and to such remote points as 
Gibraltar, Egypt, and the Canary Islands. These plants, 
in association with the United British and Trinidad 
Leaseholds refineries at Trinidad, B. W. I., supply the 
Shell’s trade in the West Indies and on the east coast of 
South America, leaving the West Coast to be supplied 
from California and Mexico. 


TRINIDAD 


The refining industry of Trinidad, which is one of the 
most important units of the British Empire, insofar as 
petroleum is concerned, is of far greater potential im- 
portance than the crude oil production of the Colony 
(now averaging around 25,000 barrels per per day) 
would seem to indicate. Sir Thomas H. Holland, 
formerly Minister for Commerce, Industries, and Rail- 
ways in Lord Chelmsford’s government of India, and 
author of the petroleum regulations of the Indian Em- 
pire, who made an investigation of the colony’s oil in- 
dustry during 1928, recognized Trinidad’s strategic posi- 
tion with respect to the actual and potential oil fields of 
eastern Venezuela and recommended that the tariff on 
crude oil be abolished, with a view to encouraging the 
establishment of plants for refining oil produced under 
less favorable political conditions. 

There are five different refining plants on the island 
of Trinidad, of which only three are of importance in 
the export trade. The two smaller plants referred to 
are owned by Trinidad Lake Asphalt Operating Com- 
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Tropical Oil Company’s refinery near Barranca Bermeja, 
Colombia 


pany, which produces only gasoline for field operations 
and fuel oil, road oil, and flux oil for use in connection 
with its asphalt operations, and Trinidad Central Oil- 
fields, Ltd., whose sales activities are limited to Trini- 
dad, British Guiana, and other British possessions in 
Caribbean waters. The Asphalt company’s refinery has 
a capacity of around 1100 barrels per day, and the plant 
of Trinidad Central Oilfields is about half that large. 

Trinidad Leaseholds, Ltd., operates the largest plant 
on the island, which has a crude capacity of from 17,500 
to 20,000 barrels per day. It consists of two topping 
plants, re-run stills, and a number of Dubbs cracking 
units, to which additions are still being made from time 
to time. Normally, Leaseholds uses crude produced and 
purchased within the colony, but several test-runs have 
been made on oil imported from Maracaibo. Gasoline is 
shipped in cargo lots to distributors situated in the Brit- 
ish Isles, along the Atlantic seaboard of the United 
States, and in Porto Rico and other West Indian 
islands. Local distribution of refined products is handled 
through New Trinidad Petroleum Warehouses, Ltd., of 
Port of Spain, commonly known as the “Gasoline Pool,” 
which is controlled by the Royal Dutch Shell. 

United British Oilfields: of Trinidad, which owns.a 
2500-barrel topping plant at Point Fortin, is also closely 
allied with the Shell group. Its fuel oil is sold to the 
British Admiralty, and its light products are marketed 
through the “Gasoline Pool.” Since the recent develop- 
ment of a new source of deep production in the Parry 
Lands Field, near Point Fortin, it is said that plans for 
an increase in plant capacity are under consideration. 


NEW JERSEY ENTERS CARIBBEAN MARKET 


West India Oil Company (Standard Oil Company 
of New Jersey) has just completed and put into opera- 
tion a small topping plant of around 3000 barrels ca- 
pacity at Point D’Or, near Brighton and Pitch Lake, 
which will handle crude produced by Trinidad Oil Fields 
Operating Company, the New Jersey company’s produc- 
ing subsidiary. The construction of this and a similar 
plant by the same company at Maracaibo represents a 
further effort on the part of the Standard Oil Company 
of New Jersey to expand and strengthen its position 
in the Caribbean markets, and it may have a very im- 
portant bearing on future competition between Shell and 
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Caribbean Petroleum Company's topping plant, San Lorenzo, 
Venezuela 


Standard interests. The Trinidad plant gives the Ameri- 
can company a position inside the British Preferential 
Tariff wall and, for the first time, allows it to compete 
on equal terms with the Shell companies in Trinidad, 
the Guianas, Barbados, Jamaica, and other British pos- 
sessions. Likewise, the new plant at Maracaibo will 
give the Standard a toe-hold in the Venezuelan market, 
heretofore monopolized by the Caribbean Petroleum 
Company (Shell), whose San Lorenzo plant is protected 
by Venezuelan tariffs. 

It has been suggested that the Trinidad plant may be 
the nucleus of a large refining base ultimately intended 
to handle oil from the new Quirequire field near Ma- 
turin, in eastern Venezuela, which is now being brought 
into production by the construction. of a 28-mile pipe 
line from the new field to deep water on the San Juan 
River. 

West India Oil Company’s Maracaibo plant is ex- 
pected to refine royalty oil produced from the Maritime 
Zone, owned by the Creole Petroleum Company (for- 


One of the Ecuador Oilfield’s three tea-pot stills, Cautivo field 
Ecuador 
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Yacimientos Petroliferos, tanks, refinery and wharf at Como- 
doro Rivadavia, Argentine 


merly Standard Oil Company of Venezuela) and sub- 
leased to Venezuela Gulf Oil Company. Presumably, it 
will also handle other oils to be produced by Creole 
from its potentially valuable acreage at Totumo (Rio 
Palmar), Urumaco, Dabajuro, and elsewhere in western 
Venezuela. 
REFINING LAGS IN VENEZUELA 

Refining operations in Venezuela lag far behind the 
country’s crude oil production, which now averages 
around 375,000 barrels per day and.is second only to 
that of the United States. This, of course, is due in part 
to the fact that the Shell and Standard Oil Company 
of Indiana have deemed it advisable to construct their 
large plants under the protection of the Dutch flag. 

Prior to the building of West India Oil Company’s 
new plant at Maracaibo, the only plant of any import- 
ance was that owned by Caribbean Petroleum Company 
(Shell) at San Lorenzo, on the eastern shore of Mara- 
caibo Lake. This Trumble topping plant of about 15,- 
(00 barrels daily capacity supplies about 80 per cent of 
Jenezuela’s gasoline requirements, which average 
round 55,000 gallons per day. The operation of this 


RH. Etbetts, assistant superintendent, Talara refinery, Inter- 


national Petroleum Company—operating in Peru 
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Anglo-Ecuadorean Oilfields’ at Puerto Rico. 
Ecuadorean coast 


This is on the 


local plant heretofore gave the Shell subsidiary a prac- 
tical monopoly of the Venezuelan trade, as duties of 
$10.05 per ton on gasoline, $53.00 per ton on kerosene, 
and 37 cents per Imperial gallon on lubricating oil are 
levied on all imported products. In addition, gasoline 
produced in the West Indies, as, for example at the 
Shell plant at Curacao, is subject to a discriminatory 
surcharge of 33-1/3 per cent. 


Both the Lago and Gulf companies have small top- 
ping plants at La Rosa, on the Maracaibo lake-shore, 
the chief purposes. of which are to supply gasoline, 
bunker oil, etc., for use in field operations and for 
fueling the shallow-draft tankers. The Lago plant is of 
about 2500 barrels daily capacity, and the Gulf plant 
handles around 2000 barrels of crude per day. 


The Magdalena River valley and the interior markets 
of Colombia are supplied almost wholly from the Trop- 
ical Oil Company’s 10,000-barrel overhead distillation 
plant at Barranca Bermeja, on the Magdalena River and 
near the El Centro oil field. Tropical Oil Company’s 
marketing operations cover all of Colombia except for 
the eastern section along the Venezuelan frontier, where 
transportation facilities favor the Shell. The coast trade, 
centering around Buenaventura, Tumaco, and Santa 
Marta is supplied by importations from Peru and Cali- 
fornia. 

The very means by which refined products are trans- 
ported in Colombia indicate the limitations of the mar- 
ket. Gasoline, kerosene, and lubricating oils are shipped 
in cases and drums up and down the Magdalena in com- 
pany-owned and independent river boats; by small 
coastal vessels of every description ; by rail, where rail- 
roads are available; by motor trucks, where highways 
are passable; by cable-ways over the mountain ranges ; 
and by pack-mules where faster means are not to be had. 


Tropical Oil Company, International Petroleum Com- 
pany, and West India Oil Company practically dom- 
inate the West Coast market, from Panama to Cape 
Horn. Presumably, the bulk of their products originate 
at the International Petroleum Company’s 15,000-barrel 
refinery at Talara, Peru. Small quantities distributed in 
Ecuador are purchased from Ecuador Oilfields, Ltd., 
which operates three small topping stills with a through- 
put of around 80 barrels per day at Puerto Rico, near 
Las Salinas, on the Ancon or Santa Elena Peninsular. 
The Ecuadorian market is divided between the West 
India Oil Company and the Sociedad Comercial Anglo- 
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capacity of around 1600 barrels, is operating on crude secure 
produced from the Plaza Huincul field near the Chilean 1 year 
border, about 700 miles southwest from Buenos Aires J \eanv 
and 550 miles northwest from Comodoro Rivadavia, a the 

Compania Ferrocarrilera de Petroleo (Railway Qj] & Pres 
Company), which is owned jointly by the ( British) the out 
Western, Pacific, and Southern railway companies, has Argent 
about 3800 barrels of daily production in the Comodoro M§ sould 
Rivadavia field, all of which is refined at that point Mie nat 
for the primary purpose of supplying locomotive fuel, purcha 
All of the company’s gasoline production is turned over Matter. | 
to the Y. P. F. for distribution through government. Myre alsc 
owned bulk and filling stations. The plant includes MH Arge 
topping stills, a complete refinery, and Cross cracking MM asolin 
units. cent of 

Itaca Compania Argentina operates a 3500-barrel top- Ji produc 
Ecuatoriana, which distributes gasoline, kerosene, Diesel ping and refining plant and is building a 1000-barrel pansior 
oil, and fuel oil from the Anglo-Ecuadorian Oilfields 
Company’s 400-barrel refinery at La Libertad, near the 
Santa Elena Field. 

Refining operations in Bolivia are restricted to a 
couple of small “tea-pot” stills situated at Sanandita and 
operated by Standard Oil Company of Bolivia for the 
sole purpose of supplying gasoline and fuel oil for motor 
transport and drilling operations. 


ARGENTINA 
There are 19 different refining plants in the Republic 
of Argentina, of which only five have capacities exceed- 
ing 2500 barrels per day, and 12 are of less than 500 
barrels daily capacity. The largest of these is owned by 
the Argentine government and is situated at La Plata. 












































International Petroleum Company property at Talara, Peru 





It has a capacity of about 15,000 barrels per day, and Lit 
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is operated on crude produced by the Yacimientos Pe- Vest India Oil ¢ yy wa s ering a we id sietinse 
+ > ~ . struction at Areaga, near Maracaibo, V enezuela 

troliferos Fiscales (government oil agency) at Como- = dia aaalinas i tn Ta raat bean P 


doro Rivadavia and Plaza Huincul. In addition, the 
Y. P. F. also operates two other refineries, a 2000-bar- 
rel plant located in the Comodoro Rivadavia field, and a 
1000-barrel plant at Plaza Huincul. All three are com- 
bination topping and cracking plants. 

Standard Oil Company of New Jersey, through its 
subsidiary, Compania Nacional de Petroleos, operates 


Cross cracking plant at Campana. This is a subsidiary creasing 
of the “Astra” Compania Argentina de Petroleo, which Hho the | 
although the majority of its capital stock is held  Miticang , 
Argentine, is generally referred to as a German Com HM the petr 
pany, by reason of the fact that its management and Hi invest, 
staff are predominantly of German nationality. About MH ay, 


two refining and cracking plants at Campana and Bahia two-thirds of its crude requirements are produced from more th 
Blanca, in southern Argentina, and a small topping plant Properties in the Comodoro Rivadavia field, the te Biabout o 
at Embarcacion, near the Bolivian frontier. The Cam- mainder being imported. i by local 
pana plant is of about 8000 barrels capacity, and op- Diadema Argentina, a Shell subsidiary, contemplates solete pl 
erates on crude imported from the United States and the erection of a 5000-barrel topping and cracking plant HM by local 
Peru. The plant at Bahia Blanca, which has a daily at Buenos Aires, if/when governmental sanction can be ~ in 
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A more advanced form of “pipe-lining” in Ecuador. Hauling Curacaosche Petroleum Industrie Maatschappij refinery, 
crude oil in burro drawn drums helps the roads, too property at Curacao, Dutch West Indies 
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‘ude HM ecured. Application for a.permit was filled more than 
lean J; year ago, but no official action has yet been taken. 
ires H\eanwhile, production operations have been suspended, 
»s the company has no outlet for its oil. 
Qi] | Presumably, official action has been deferred pending 
ish) JH the outcome of a nationalization project now before the 
has Argentine senate, on the theory that, if the refinery 
loro Hshould be commenced or erected prior to the passage of 
oint ihe nationalization bill, the government would have to 
fuel, purchase or take it over by other means shortly there- 
over Maiter. Other important petroleum projects in Argentina 
ent- [Bare also being retarded, doubtless for the same reason. 
udes # Argentina, which: imports about 58 per cent of her 
king J gsoline and fuel oil requirements and about 38 per 
ent of her supplies of kerosene and other petroleum 
top- products, offers a most fertile field for refinery ex- 
rel MM pansion, since demands for petroleum products are in- 


left to right: E. F. Brennand, chief engineer; G. W. Roberts, 
superintendent; E. L. Saville, chief accountant, all with Carib- 
bean Petroleum Company, San Lorenzo refinery, Venezuela 


liary creasing year by year with the growth and development 
hich of the country. However, so long as Argentine poli- 
d it Miticians continue to flirt with the scheme to nationalize 
com 


the petroleum industry, there will probably be no new 
investments made in refinery equipment. 

Although the South American continent produces 
more than one-half million barrels of oil per day, only 
about one-half of one per cent. of that total is refined 
by local enterprise. There are a number of crude or ob- 
lates HM solete plants in Argentina which are owned and operated 
slant HM by local people ; but they are of no economic importance, 
n be Meven in the domestic market. There is a small still near 
Rubio, in the southwest corner of the State of Tachira, 
Venezuela, which has been operated since 1878 on crude 
produced from pits dug by hand around a nearby seep- 
age. There is little demand for gasoline in this remote 
‘ection, but the plant’s kerosene production finds a ready 
sale in the native huts of the community. Two or three 
small “tea-pot” refineries in the Cautivo field, near Las 
Salinas or Santa Elena, on the coast of Ecuador, are of 
more interest as curiosities than for their economic im- 
portance. Were it not for the fact that “grass-root” or 
shallow production affords a source of crude within 
tach of native intelligence, these plants probably never 
ould have come into being. Only the wide spread be- 
ween the local cost of gasoline and the low value of the 
holo’s labor enables these Ecuadorian refiners to con- 
vaue to operate in competition with the modern British- 
Wned plant nearby. 
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Seaward view of Ecuador Oilfields’ refinery and camp at Cau- 
tivo, Ecuador 


SHIPMENT IN PACKAGES 


With the exception of the metropolitan area of 
Buenos Aires, practically all of the refined products con- 
sumed in South American countries are packed and 
shipped in cases and cans. Thus, it is necessary for all 
the larger refiners to operate case and can plants in 
addition to their stills. 


It is probably true that 90 per cent. of shipments are 
handled by at least three modes of transport before 
reaching their destination. A representative shipment 
originating at the Tropical Oil Company’s plant at Bar- 
ranca Bermeja, Colombia, would move by stern-wheel 
steamer up the Magdalena River to La Dorado, thence 
by rail to Mariquita, and then by aerial cable-way over 
the mountains to Manizales, to reach its ultimate desti- 
nation by pack-train. Another shipment might be routed 
down-river to Barranquilla, thence by rail to Puerto 
Colombia, on the -Caribbean Sea, to be forwarded by 
small steamer or sailing sloop to another coastal port, 
there to be transferred to cayucas (canoes dug out of 
single logs) for the last leg of its journey to some re- 
mote interior point. 

Distribution in Buenos Aires is handled by methods 
similar to that used in North America, save that curb 
pumps are only now beginning to give way to drive-in 
filling stations. Supplies for interior bulk stations are 
shipped from refineries and docks in railway tank cars; 
and are re-packed in drums and cases for retail in the 
more remote towns and villages. 








H. A. McDonald, assistant superintendent, Caribbean Petroleum 
Company, inspecting seepage of oil and asphalt at Mene Grande, 
Venezuela 
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Scientific Phase of Exposition Holds Interest of 
Manufacturing Division of Industry 


industry the foremost attraction of the sixth In- 

ternational Petroleum Exposition and Congress 
at Tulsa will be the Scientific Building. Some of the 
equipment and methods of that building will be of com- 
mercial nature, while others will be the result of co-op- 
erative activity of organizations. This scientific display 
will not be devoted wholly to manufacturing but the 
several exhibits pertaining to manufacturing will be ex- 
tremely interesting. 

The exposition opens October 5 and will close Oc- 
tober 12. The grounds and plant, with improvements, 
where shows have been held southwest of the city in 
past years, will be used again. One improvement for 
1929 is the addition of the auditorium, which adjoins 
the Technical Building. In this, different organiza- 
tions will hold meetings during the exposition. It will 
be equipped for scientific lectures. 

The Bureau of Mines has collected the numerous 
products available from natural gas and will have them 
on display in the Scientific Building. This will be the 
first time so many of the products of this resource ever 
have been put in one display. 

A series of lectures on petroleum technology by 
Professor C. M. Smith of the Oklahoma A. & M. Col- 
lege is another attraction for the Scientific Building. 
These lectures will deal with many phases of manufac- 
turing in the petroleum industry. 

Equipment to be seen in the scientific displays will 
include the consistometer, thermoviscometer, A. S. T. 
M. float test apparatus, penetrometer, apparatus for 
determining the consistency of greases and petrolatum, 
vapor pressure bombs, steam heated viscometer, spec- 
trum analysis of gasoline apparatus. 


‘T= the manufacturing division of the petroleum 


SAFETY CONTEST 


A meeting of the directors of the Western Petroleum 
Refiners Association is scheduled during the exposition. 

A new venture for the exposition will prove of in- 
terest to executives of the refining industry. This will 
be the program for jobbers, the afternoon of October 
11. R. R. Irwin, president of White Eagle Oil & Re- 
fining Company of Kansas City, will preside at this 
meeting, which will be devoted to a consideration of the 
National Code of Marketing Practices. H. B. Earhart, 
president of White Star Refining Company of Detroit, 
will be the speaker on this program. The program will 
be the first ever held for jobbers at the exposition. The 
new auditorium will be used. 

Many refining concerns are to take advantage of the 
coming jobbers to have them later visit refining centers 
in the Mid-Continent. 

The annual safety contest, sponsored by the Safety 
Section of the Mid-Continent Oil & Gas Association, 
the United States Bureau of Mines and the National 
Safety Council, will draw many entries from refining 


plants and natural gasoline plants. There will be me 
than 30 teams entered and the majority will come fro, 
the manufacturing division of the industry. 

The contest will be held the afternoon of October] 
at the exposition grounds. That night the banquet i 
be held, when awards will be made. 

An event of interest to the whole petroleum indust 
will be the Exposition Golf Tournament. Qualifyin 
rounds will be played October 7. Match play in e 
flight will begin the following day, with championshi 
matches to come October 10. The exposition cup, noy 
held by Walter Critchlow of Ardmore, Oklahoma, wil 
be awarded the tournament winner. There will | 
prizes for both winners and runners-up in each fligh 

The golf tournament committee is headed by Fran 
Gray of Prairie Oil & Gas Company. Other membe 
are F. Lee Kennedy, John M. Risk, A. M. Bowman 
Hal C. Moore, A. E. Bradshaw, D. B. Mason and € F 
Camp. 

The scientific committee has C. V. Milliken, Amerade 
Petroleum Corporation, chairman; W. K. Whiteford 
Barnsdall Refineries, Inc.; W. A. Schlueter, Refine: 
Supply Company; Kent Kimball, petroleum geologist 
J. R. McWilliams, Skelly Oil Company; R. S. Kappar 
petroleum engineer; C. D. Watson, Carter Oil Com 
pany; K. C. Sclater, petroleum engineer; Dr. C 
Francis, Oil & Gas Journal; W. A. Sawdon, oil fiel 
engineering ; R. R. Brandenthaler, United States Burea 
of Mines; D. Hawkins, petroleum engineer ; R. C. Beck 
strom, Tulsa University; R. S. McFarland, Sun Ra 
Oil Company ; Lawrence E. Smith, National Petroleum 
News; Grady Triplett, Refiner and Natural Gasoline 
Manufacturer; F. E.. Kearney, Mid-Continent Petro 
leum Corporation; W. G. Heltzel, Sinclair Pipe Line 
Company. 


AVIATION 


Another event of general interest will be the aviation 
exhibit and the demonstration of aircraft. The 
to Tulsa” air derby will end at the exposition grounds 
October 5. Airplanes entered will be from the oif i 
dustry. Each must start at a point at least 500 miles 
from Tulsa and finish at the grounds between 11 o'clock 
and 6 o’clock, October 5. 

Following the derby will be closed course races, bomb- 
ing demonstrations, aerial fireworks and other events 00 
the aviation field throughout the exposition dates. Ther 
will be army, navy and civilian airplanes in these events, 
with many of the commercial airplanes out of the ram 
of those owned and used, by oil companies. 

Prominent among the\commercial exhibits will 
those of refining concerns of. the Mid-Continent = 
These companies have placed displays of their finished 
products. There will be equipment to depict manufa 
turing methods in refining. 








MEN WHO MAKE THE EXPOSITION 
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om G. Skelly, president, president Skelly Oil Company. 2—Frank J. Hinderliter, vice president, president Hinderliter Tool Company. 3—Alf 

5 7 vice president, president Oil Well Improvements Company. 4—A. W. Leonard, treasurer, general manager Devonian Oil Company. 

illiam Holden, secretary, secretary Tulsa Chamber of Commerce. Directors: 7—Clyde Alexander, vice president, Phillips Petroleum Company. 

Com A. Beard, oil producer. 9—F. R. Billingslea, oil producer. 10—A. F. Bourne, Oklahoma Iron Works. 11—N. Bovaird, Bovaird Supply 

eae’ J. H. Brooks, Republic Supply Company. 13—O. T. Dawson, National Supply Company. 14.—R. E. Day, Magneto Ignition Corp- 

on. —C. P. Dimit, Gypsy Oil Company. 16—R. L. Dudley, Gulf Publishing Company. 17—George A. Dye, H. F. Wilcox Oil & Gas Com- 

john M. Egan, Petroleum Publishing Company. 19—J. P. Flanagan, oil producer. 20—H. V. Foster, Indian Territory Illuminating Oil 

1—Jacob France, Mid-Continent Petroleum Corporation. 22—Robert’ F. Garland, oil producer. 23—J. Burr Gibbons, Oil Well Improve- 

pany. 24—Walter Gray, Jarecki Supply Company. 25—Henry Greis, oil producer. 26—R. A. Griffith, Sinclair Oil & Gas Company. 
Gutelius, Continental Supply Company. 28—P. D. Hayes, Exchange National Bank. 
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sull, Oklahoma 
31—Fred W. Insull, Company 
-J. 


6—W. B. Way, general manager. Directors: 29—J. M. Hayner, oil producer. 30—B. E. Horrigan, oil producer. 
Edgar 


Public Service Company. 32—Joe McGraw, McGraw Oil Company. 33—D. F. McMahon, oil producer.- 34—Walter Miller, Continental Oi! 
35—Harry J. Morlang. cil producer. 36—E. J. Nicklos, Continental Oil Company. 37—Clyde Pape, Selby Oil & Gas Company. 38 
Pew, Sun Oil Company. 39—Waite Phiilips, Independent Oil & Gas Company. 40—Warren C. Platt, National Petroleum News. H 
Oil Well Supply Company. 42—Ralph B. Pringle, Independent Oil & Gas Company. 43—E. B. Reeser, Barnsdall Oil Corporation. “— 
Rogers, Exchange National Bank. 45—J. H. Satterwhite, Westcott & Greis. 46—W. A. Schlueter, Refinery Supply Company. 47—R. Ce Gull 
oil producer. 48—J. S. Sidwell, Prairie Oil & Gas Company. 49—Harry H. Smith, Mid-Continent Oil & Gas Association. 50—Victor H. Smit ant 
States Terminal & Transport Company. 51—O. C. Staples, Frick-Reid Supply Company. 52—D. D. Wertzberger, Wertzberger Derrick Com} 
53—T. R. Weymouth, Oklahoma Natural Gas Company. 54—R. M. Young, Carter Oil Company. 
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Ny consideration of the future of the petro- 
A em industry must contemplate expansion 
of refining facilities to satisfy the growing 
world-wide demand for motor fuel. While it has 
heen said, time after time, that refining capacity in 
the United States is already in excess of normal re- 
quirements, it is, nevertheless, a fact that the field 
§mot overcrowded in a number of strategic areas. 
When we consider the fact that the Middle Atlantic 
ad New England divisions of the Atlantic Coast 
are really inadequately equipped with sufficient re- 
ining capacity to supply their own immediate re- 
quirements, to say nothing of the constantly grow- 
ing European demand, it becomes apparent that this 
wea is a logical field for future refinery expansion. 
Further, the fact that New York is the terminus of 
lankers plying between crude shipping ports of the 
world, particularly from South America and the Pa- 
fie and Gulf Coasts of the United States, makes it 
wident that refinery expansion efforts of the future 
wil undoubtedly be concentrated within this im- 
portant manufacturing and marketing area. 


DEMAND EXCEEDS OUTPUT 

Statistics covering the actual marketed production 
aid consumption of the Middle Atlantic and New 
England area, for the first seven months of 1929, re- 
veal that demand, domestic consumption plus ex- 
ports, exceeded marketed output of refineries within 
this territory by 12,223,000 barrels. The accompany- 
ing map shows the status of the states comprising 
this division; the solid figures representing market- 
ed production, while the outline figures indicate ac- 
tual consumption in millions of barrels. As a matter 
of fact, if we include the entire Atlantic Coast, from 
Maine to Florida, the deficit between supply and de- 
mand amounts to 26,308,000 barrels for the period 
‘overed. Naturally, this deficiency of supply must 
be obtained from other sections of the United States. 
Infact, more than the difference shown is being sup- 
plied by California and Texas, as well as Venezuela. 
Points at which refineries are located in this area 
ae designated by black dots on the accompanying 
map. The following figures show the refining and 
market: ing situation that exists in the states compris- 
ing the area under consideration. 

If we add to the foregoing table the other Atlan- 
tic Coast states of Virginia, North Carolina, South 
Carolina, Georgia and Florida, the total gasoline pro- 
duction is only increased to 38,980,000 barrels, while . 
total consumption is increased to 65,288,000 barrels; 
an indicated shortage of 26,308,000 barrels. 
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East Coast Logical Field for Future 
Refinery Expansion 


By H. J. STRUTH 
Staff Economist 


VENEZUELA A FACTOR 

In view of developments in Venezuela, South 
America, which point definitely to consistent future 
increased crude production, and consequently a 
growing influx of crude on the Atlantic seaboard of 
the United States, it is logical to assume that in- 
creased refining capacity will be necessary in this 
area in the future. Notwithstanding the proposal 
from some in the industry to place an import duty 
upon foreign crude, there is every. indication that 
our imports of South American oil will assume much 
greater proportions. Since American capital is in- 
vested in the prolific oil producing areas of Latin 
America, it must be conceded that any action taken 
on this proposal would fall far short of realization 
upon sound economic considerations alone. The 
petroleum industry of the United States cannot af- 
ford to exclude foreign crude, particularly that pro- 
duced by American oil companies. The importation 
of foreign crude is really an advantage to the United 
States. Overproduction has, however, given undue 
cause for alarm, resulting in the advocacy of a crude 
tariff as an alleged protective measure to the in- 
dustry. 

ENCOURAGE IMPORTATION 

Sooner or later it will be realized that it is up to 
the American petroleum industry to encourage in- 
creased importation of foreign crude supplies, not 
only because of the probability of a deficient domes- 








Table 1—Refining and Marketing on the East Coast 








Gasoline 
Production Gasoline 
(Marketed) Demand 
(Thousands of barrels) 

New: SOG i vinsurtacesad 2,483 12,464 
Commectseet .. 6 se ces ie 2,868 
New. Jersey. .6ccecees 20,946 5,343 
Rhode Island ........ 806 1,050 
Massachusetts . ...... 5,038 5,641 
Vetmnt i ecicss exh a's 533 
New Hampshire ..... 909 
DaNNe sos. 6a ena mee 1,222 
Pennsylvania . ...... 5,924 11,125 
Delaware. visccnsees ati 486 
Maryiahe ...0s..4sicees 2,879 3,071 
SOOM fo kvck tans 38,076 44,712 
Exports (Net) ....... 5,587 
Grand ‘Total vs. ses 38,076 50,299 
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OIL RECEIPTS AT ATLANTIC PORTS 
CRUDE AND REFINED OIL 
r M CALIFORNTA AND FOREIGON SOU RC ES 


TAG RECEIPTS 


FROM CALI FOR 


tic supply, but mainly because it is sound economic 
practice to conserve our own resources as long as it 
is possible to obtain a growing proportion of our re- 
quirements from any other parts of the world. If 
less attention was paid to the premature develop- 
ment of proven oil areas in the United States and 
more attention was given to obtaining foreign con- 
cessions and carrying on an extensive development 
plan in other countries, the United States would be 
assured of an adequate supply of oil for a long time. 
As it is, premature development in the United States 
will undoubtedly make it necessary in the near fu- 
ture for the industry to depend more and more upon 
foreign crude to supply its growing. requirements. 
Under these conditions it is futile to even think of 
placing an embargo upon foreign crude. 


11 MILLION BARRELS WAITING EXPORT 


Our imports of crude from South America are 
grownig rapidly, with the prospect of being further 
accelerated in the near future. Efforts now being 
made at Maracaibo, Venezuela, to facilitate the 
movement of tankers over the sand bars at the out- 
let of Lake Maracaibo may soon create a much 
heavier movement of crude to the United States. 
The fact that on June 30, 1929, there was a total 
stored supply of Venezuelan crude, in American 
tanks, awaiting shipment, of 11,215,000 barrels, indi- 
cates the possibilities that will accompany more 
rapid movement of shallow draft tankers from this 
region. Naturally, any marked gain in shipments of 
Venezuelan crude to the United States must neces- 
sarily contemplate its disposal. Since the Atlantic 
seaboard is the focal point of South American im- 
ports, it follows that the industry must take ad- 
vantage of the situation and facilitate its manufac- 
ture into marketable products. It is therefore ap- 
parent that the anticipated increase in imports of 
South American crude will undoubtedly induce ex- 
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pansion of refining facilities in the territory adjacent 
to the principal port of entry, New York. 

The accompanying chart shows what is happening 
on the Atlantic seaboard through the advent of in- 
creased importation of foreign crude, as well as an 
accelerated movement of surplus crude and gasoline 
from California, via the Panama Canal. During 
August, receipts of petroleum and its products at 
Atlantic Coast ports reached a new high record oi 
10,691,000 barrels. There has been a steady increase 
in receipts on the Atlantic seaboard, not only due 
to increased importation of foreign oil, but also 
through a marked increase in receipts from Cali 
fornia. In addition, this area also receives huge 
shipments by tanker from the Gulf Coast area, & 
well as large rail shipments from inland points. This 
influx of oil in practically one concentrated arta 
presents a problem to the industry that can apparent: 
ly only be solved by increased facilities for conver 
sion of its major proportion, crude oil, into finished 
products. 


SOUTH AMERICA AND CALIFORNIA EXPORTS 


Table 2 shows the influx of petroleum on the At 
lantic Coast, originating in South America and Cal 
fornia. The growth shown over this period is & 
pected to be greatly exceeded during next year, el 
phasizing the apparent need for expanded refining 
facilities on the Atlantic Coast. 

While shipment of petroleum and its produ 
from California to the Atlantic Coast have show?! 
marked increase during recent months, it is noted 
from the detailed statistics that the movement @ 
crude is waning, while the movement of finished g# 
oline has shown an appreciable gain. 

It is too expensive to ship large quantities of crude 
from California to the Atlantic Coast. Increa 
momentum from that score is not probable. How 
ever, California refiners have found it highly profit 
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Table 2—Influx of Petroleum on Atlantic Coast 
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From California and Foreign Sources 
(Thousands of Barrels) 


From 
Foreign From 

1928 Sources California Total 
January 6,040 2,065 8,105 
February 5,175 1,892 7,067 
March 6,763 1,161 %,924 
April 6,524 1,991 8,515 
May 6,094 2,031 8,125 
June 6;150 1,997 8,147 
July 6,481 1,739 8,220 
August 6,003 2,159 8,162 
September 5,926 2,249 8,175 
October 6,208 1,250 7,458 
November 6,205 2,317 8,522 
December 6,922 1,689 8,611 

1929 
January 6,246 1,621 7,867 
February 6,010 2,291 8,301 
March 7,981 2,420 10,401 
April 7,445 1,934 9,379 
May 8,039 1,950 9,989 
June 7,079 1,773 8,852 
July 7,497 2,366 9,863 
August 8,112 2,579 10,691 








able to ship finished gasoline to the East Coast, in 


competition with other sections of the country. 


viously, the movement of finish- 
ed gasoline from California to the 
Atlantic seaboard is decidedly 
more advantageous than to ship 
raw crude that distance. In the 
case of Venezuela, the situation 
is decidedly different. Lack of re- 
fneries there makes it imperative 
to ship raw crude to the nearest 
port with proper manufacturing 
facilities. In fact, the cost of 
lransportating crude from Mara- 
cabo, Venezuela, to New York is 
considerably lower than the cost 
ot shipping crude by tanker from 
Port Arthur, Texas, to the same 
pont. Since Venezuelan crude can 
be produced at a low cost, with 
the actual delivered price in New 
York somewhat below that of do- 
mestic production, this movement 
villcontinue at increased momen- 
um, as long as American capital 
plays such a prominent part in de- 
lopments there. 


It would be equivocal to state 
hat there will be an immediate 
hange in the geographic status of 
he refining industry. Our pres- 
nt refining facilities are more 
han adequate to satisfy immedi- 
ate requirements. However, a 
Ook into the future cannot fail to 


reveal a decided necessity for increased refining facilities 
on the Atlantic Coast. 


Increased receipts of South American crude on 
the Atlantic Coast may even bring about a situation 
in the future where practically all of the refining 
facilities of that area will be devoted to the con- 
version of foreign oil into finished petroleum prod- 
ucts. Thus, there is a possibility that the East Coast 
may eventually become the chief oil refining area of 
the United States, notwithstanding the fact that 
Texas and California now constitute the leading re- 
fining states. Such a possibility offers the conclu- 
sion that California may eventually be removed en- 
tirely as a factor in the Eastern gasoline market, 
while crude producers throughout the Mid-Conti- 
nent area may eventually face the prospect of an utter 
lack of demand for their crude along the East Coast. 


The Atlantic Coast area will always be confronted 
with the necessity for an outside supply of crude, 
since the Eastern area cannot attain the status of 
Western oil producing states. The future of the re- 
fining industry along the Atlantic Coast, therefore, 


lies in close harmony with the future of South: 


America as a producer of crude. As increased sup- 
plies of foreign crude are made available to this area, 
decreased demand for American crude will result 
proportionately. Eventually, this situation is bound 
to result not only in the entire elimination of do- 
mestic crude from these refineries, but also greatly 
expanded facilities for the conversion of foreign 
crude exclusively. 














of 


poe 








gexrorts 
(aT) 


LEGEND 


SOLID FIGURES - GASO. PROD. 
Overt LINE » « Cons. 
MILL.OF BBLS. 


%- LESS THAN I MILL. 
COTS tINOICATE POINTS AT 
WHICH REFINERIES ART 
LOCATED. 








HS. STRUTH 














. 
* 

















I 


































































THE REFINER AND NaTuRAL GASOLINE MANUFACTURER OCTOBER, 193 


Study in the Manufacture of Ice 
Machine Steam Cylinder Oil 


“Refrigeration Plant 
Vacuum Oil Company. 


N_ no industry is the use of oil of the proper 
quality and grade of more importance than in 
the lubrication of steam engines of ice plants, 
especially in “distilled-water” types of plants where 
the distilled water is made by condensing the ex- 3. Use a large and effective oil separator or grease 
haust steam from the steam engine. (This type of plant 


lubricants of the proper quality and grade in such 
distilled-water ice plants is very important in order 
to avoid the presence of oil in the condensed steam. 
To avoid the presence of oil in the distilled water, 
Vacuum Oil Company makes recommendations as 
follows? : 
1. Select a steam cylinder oil possessing the high- 
est possible value as a lubricant. 
2. Apply that oil in the very smallest quantities 


1From 


By H. L. KAUFFMAN 


that will meet the requirements of lubrication, 
using a mechanical force feed lubricator, with 
atomizer in steam pipe or direct feed to cylinder, 
depending on engine type. 


extractor and avoid any large accumulation of 


differs from the “raw-water” ice plant mainly in the oil in it. 
means provided for removing oil and impurities 4. Keep the reboiler and skimmer in effective op. 
from the distilled water.) The use of steam-cylinder erating condition. 


Use effective filtering material in the filters or 
deodorizers, changing these materials as often 
as necessary. 

In the use of ice-machine steam cylinder oils, 
there should be no excessive loss of oil. Conse- 
quently, the oil employed must not be too thin, re- 
quiring an excessive amount for lubrication; but, 
instead, should be of exactly the correct body prop- 
erly to meet conditions and applied in just the cor- 


Or 


.ubrication,” copyrig 2 . ; i t 
Lubrication,” copyright 1924 by the = rect amount to the rubbing parts. Under certain 


Grav. 
API. 


24.5 
23.4 
24.8 
25.7 





TABLE 1 
RESULTS OF TESTS ON ICE-MACHINE STEAM CYLINDER OILS 
Lov. Col. Ash Ins. Demul- Sapon- Free fat- 
Fl. Fr. Vis. at C.T. Cast 10% % Car. Tar Mat. sibil- ification ty oil 
a S 150 210 °F. Sola. Res. % ter %ity No. value % 


Untrtd. S.-R. stock, cut back with lighter mineral oil 
450 515 480 110 30 D.G. 270 0.12 2.56 0.47 .09 1560 

(possibly cut back with asphaltic base oil) 
485 590 503 140 20 ” 400 0.06 2.61 0.55 .27 24 

(gravity indicates eastern base crude) 
Untrtd. S.-R. stock, straight 

525 625 557 159 50 D.G. 520 0.024 3.17 0.40 .06 36 
530 610 519 160 35 ” 350 0.021 2.69 0.127 .076 133 
505 585 772 210 40 ” 400 0.027 3.35 0.16 .05 30 

(above oils apparently from eastern base crude) 

Untrtd. S.-R. stock, compounded with fixed oils 
520 600 499 143 50 D.G. 400 0.210 3.54 0.50 .25 1620 825 4.35 tallow 
505 605 502 147 35 ” 400 0.025 2.80 0.30 .094 84 12.45 64 r 

(from eastern crude) 


540 650 565 165 50 ” 600 0.012 3.40 048 .085 41 14.67 7.1 

540 655 524 166 30 ” 345 0.051 2.91 0.19 .038 1620 9.26 4.7 v5 
(from eastern crude) 

525 630 675 174 45 ” 230 0.028 2.88 0.36 .04 38° 70.37 54 % 

555 665 184 85 ” SOO: 4ki3.. 4315 G72 ..23 m2 32 x: 

595 622. 185..35. ” 600 0.065 3.41 0.55 .15 113 1145 58 " 

565 640 750 217 30 ” 390 O012 3.22 0.31. 1465 €@ 2:33 3/ "7 


(above four oils from eastern crude) 


Untrd. S.-R. stock cut back with lighter mineral oil and compounded with fixed oil 
1, Brand No. 4 23.9 460 585 583 165 20 D.G. 400 0.01 283 031 .18 30 70 3.6 tallow 


Trtd. S.-R. stock cut back with lighter mineral oil (last 3 oils also compounded with fixed oil). 


Manufacturer and Brand 
Mfg. No. 1, Brand No. 1 
Mfg. No. 2, Brand No. 1 
Mfg. No. 2, Brand No. 2 
Mfg. No. 3, Brand No. 1 
Mfg. No. 4, Brand No. 1 
Mfg. No. 2, Brand No. 3 
Mfg. No. 4, Brand No. 2 
Mfg. No. 1, Brand No. 2 
Mfg. No. 5, Brand No. 1 
Mfg. No. 1, Brand No. 3 
Mfg. No. 6, Brand No. 1 
Mfg. No. 2, Brand No. 4 
Mfg. No. 3, Brand No. 2 
Mfg. No. 

Mfg. No. 7, Brand No. 1 
Mfg. No. 8, Brand No. 1 
Mfg. No. 8, Brand No. 2 
Mfg. No. 4, Brand No. 3 
Mfg. No. 7, Brand No. 2 
Mfg. No. 1, Brand No. 5 
Mfg. No. 9, Brand No. 1 
Mfg. No. 10, Brand No. 1 
Mfg. No. 11, Brand No. 1 
Mfg. No. 11, Brand No. 2 
Mfg. No. 11, Brand No. 3 
Mfg. No. 12, Brand No. 1 
Mfg. No. 8, Brand No. 3 


22.1 
22.5 
21.4 
22.4 
18.0 
26.4 


22.9 


21.2 
21.3 
20.9 


455 545 450 125: 50 D.G. 250 0.045 2.7 0.09 .098 396 
475 570 459 129 45green 110 0.018 2.3 0.011 .037 178 
465 550 555 142 85 D.G. 300 0.010 38 0.12 .154 150 


460 545 435 126 90 ” 400 0.067 4.36 0.23 .10 300 9.35 4.77 tallow 
475 560 489 131 85 ” 150 0.017 28 0.25 13 110 44 29 degras 
495 590 354 113 SOgreen 125 0.021 1.66 0.06 03 341 10.0 5.1 tallow 


Trtd. S.-R. stock 
510 585 651 160 65 D.G. 270 018 2.50 0.35 .48°\ 200 
Trtd. S.-R. stock compounded with fixed oils 
520 615 444 139 20D.G. 345 0.029 2.56 0.07 .068 1320105 5.3 _ tallow 
515 600 466 133 15 ” 310 0.16 3.72 0.10 .224 125 23.1 12.2 fish oil 
500 590 508 137 30 ” 25.6275. 342° 02) 270 156. 133 (72 ..” 
500 590 493 147 55 ” 250 0.21 3.68 0.25 .407 93 11.6 10.0 degras 


Cold-settled filtered stock cut back with lighter mineral oil 


22.1 
22.5 


465 525 412 116 35green 25 0.002 1.97 0.006 .010 1620 
460 545 436 123 40green 52 0.002 2.2 0.004 .007 1600 
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conditions, too, the use of a straight mineral oil that 
will not readily emulsify is necessary. 

In the present article will be presented the results of a 
sudy made to determine the characteristics of oils most 
generally accepted by the trade for the lubrication of 
seam cylinders in ice plants—especially in so far as 
those characteristics indicate the crude from which the 
oil was obtained and just how the particular lubricant 
was made. 

Table 1 shows the results of tests on 27 different 
samples of ice-machine steam-cylinder oils from 12 
diferent manufacturers, grouped according to the 
characteristics of the product marketed. 

Of the 27 samples tested, two gave very definite 
evidence of being cold-settled filtered stocks (Brand 
No. 1 of Mfg. No. 12 and Brand No. 3 of Mfg. No. 8). 
Both oils appeared to have been made by cutting 
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back a bright stock with a lighter mineral oil to a 

viscosity of 116 and 123 seconds, respectively. 
Almost half of the samples examined gave evi- 

dence of having been made from Pennsylvania or 


similar paraffin-base crude, namely: 

Number 

or. 
Samples 

Untreated steam-refined stock, straight................. 
Untreated steam-refined stock, cut back................ 1 
Untreated steam-refined stock, compounded with fixed oil 8 
Untreated steam-refined stock, cut back and compounded 1 
“Fotal. sc sxe soa chin skates euch. ads aetestn an oe 13 


All of the above oils possessed a relatively high 
gravity and a low carbon residue, characteristics that 
are typical of Pennsylvania and similar high-grade, 
paraffin-base crudes. Viscosity at 210°F. on the above 
samples ranged from 140 to 217 seconds, average 
170 seconds. 

Tests on the remaining samples indicated that 

(Continued on page 84) 


Rapid Method ot ‘Testing High 
Sulphur Gases in the Field 


By M. J. LEAHY, M.S., (M. E.) 


in West Texas, produce oil and gas that 

contain varying amounts of sulphur. The 
sulphur in the gas from these wells is in the form 
of hydrogen sulphide which is a poisonus and cor- 
tosive gas. When the hydrogen sulphide content is 
greater than 0.5 per cent by volume, the gas becomes 
unfit for domestic use. It also becomes increasingly 
expensive to extract the gasoline from the gas as 
the gas itself must be treated for the removal of the 
hydrogen sulphide prior to the extraction of the gas- 
dline or the gasoline itself will be very “sour.” Con- 
sequently, millions of cubic feet of gas containing 
from one per cent to as high as 12 per cent of hy- 
drogen sulphide are going to waste daily in these 
helds, 

Nearly every oil company that has production in 
any of these fields has had the gas from its wells 
tested in an effort to determine the amount of gas 
being wasted and the percentage of hydrogen sul- 
phide in the gas from each well. Since there is no 
‘tandard method of testing natural gas for hydrogen 
sulphide, each chemist uses his own method and 
Consequently the results obtained by different chem- 
sts have no common basis for comparison. Some 
esters obtain samples of the gas in the field in glass 
‘ontainers and have these containers shipped to the 
laboratory where the gas is analyzed by methods of 
litration with standard chemical solutions. Others 
bring the standardized solutions to the field and 
there make their analyses. Both methods are inac- 
‘urate and expensive as there is great danger of the 
Bas leaking out of the containers or reacting on the 
‘toppers during shipment in the one case and in the 
he: Case standardized solutions cannot be kept: 
ng in the fields without losing their normality. This 
Sdue to the fact that there is always present a cer- 


M ANY of the newer oil fields, especially those 





tain amount of hydrogen sulphide in the atmosphere 
surrounding these fields. This will react with the 
standard solutions and ruin them. 

Some time ago the author was faced with the prob- 
lem of testing a large number of wells located in 
each of three of the principal oil fields in West 
Texas for gas volume, gasoline content, and hydro- 
gen sulphide content. It was specified that the test- 
ing be done rapidly so that a full report could be 
available as soon as possible. Feeling that any 
method that required titration would be too slow, if 
not inaccurate, a simple method was devised that is 
rapid and accurate. This method has been thor- 
oughly tested and checked in the field and in the 
laboratory. It was also used extensively to check 
the results obtained in a semi-commercial gas treat- 
ing plant erected and operated by the author in 
West Texas. In all cases, the method proved itself 
to be very accurate, rapid and economical. 

The materials required for the complete testing of 
these gases include: A portable flue-gas analyzer 
similar to the Orsat-Muencke Apparatus, specific 
gravity bottle, stop-watch, dry test gas meter, set of 
gas washers which should preferably be made of 
two-inch pipe and connected in series by means of 
one-fourth inch pipe, pitot tube and manometer, rub- 
ber tubing which should be one-fourth inch heavy 
walled tubing, a number of charcoal tubes filled with 
activated charcoal, a quantity of potassium hydrox- 
ide sticks, iodine crystals, potassium iodide, common 
table salt, and a canister gas mask similar to the 
Burrel Gas Mask with the Type 2 cannister. 

A strong water solution of iodine in potassium 
iodide is prepared and the proper amount of this so- 
lution is placed in the absorption pipette nearest the 
measuring burette in the gas analyzer. A strong 
potassium hydroxide solution is placed in the second 
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pipette, while the third pipette may be left empty 
or else filled with a pyrogallol solution to be used if 
it is suspected that the gas to be tested contains 
some air. Next a small quantity of common salt so- 
lution of about 10 per cent strength is placed in the 
levelling bottle of the analyzer as it has been found 
that none of the constituents of the high-sulphur 
gases is soluble in this solution. The gas washers 
are partly filled with a strong solution of potassium 
hydroxide. Potassium hydroxide is used in prefer- 
ence to sodium hydroxide as the absorption of car- 
bon dioxide in sodium hydroxide soon changes this 
solution to a jelly-like mass that is hard to remove 
from the washers. 

Since practically all the wells in the high-sulphur 
gas area are equipped with oil and gas separators, 
the gast-tester should assemble his equipment at the 
separator, note the pressure on the separator, and 
then close the lower gage cock on the gage column 
of the separator. The drain cock should then be 
opened so that the oil in the glass will be blown to 
the air. A short length of rubber tubing should then 
be slipped over the drain cock and then the gas 
should be permitted to blow through this tubing 
until it is purged of air. The gas analyzer should 
then be filled from this tubing with the proper 
amount of gas. This sample should then be passed 
through the iodine solution until it is certain that 
all the hydrogen sulphide has been absorbed by the 
iodine. The same sample of gas should then be 
passed through the hydroxide solution in the second 
pipette to absorb the carbon dioxide present. Since 
these analyzers hold exactly 100 milliliters of gas, 
direct readings of the percentages of the hydrogen 
sulphide and the carbon dioxide can be taken. 

It may be noted here that practically all the high- 
sulphur gases contain some carbon dioxide. Before 
this was known, many chemists used a solution of 
caustic in which to absorb hydrogen sulphide. Since 
caustic also absorbs any carbon dioxide present in 
the gas, their test showed a much higher percentage 
of hydrogen sulphide than the gas actually con- 
tained. Check tests should be run with the analyzer 
until two or more samples of the gas give the same 
result. 

The gas washers should then be attached to the 
tubing leading from the drain cock. At the same 
time, a sample of air should be drawn into the 
specific gravity bottle and its outflow time deter- 
mined. Then a sample of the gas that has passed 
through the gas washers should be drawn into the 
specific gravity bottle and its outflow time deter- 
mined. From these data the specific gravity of the 
gas can be very easily calculated and from this value 
it is possible to determnie the number of cubic feet 
of gas to pass through the activated charcoal tube in 
order to saturate the charcoal with gasoline from the 
gas. After this value has been determined, the test 
meter is connected to the outlet from the series of 
gas washers by means of rubber tubing and the rate 
of flow of gas through the meter is regulated so that 
the proper amount of gas is passing through the me- 
ter. The charcoal tube should then be attached to 
the meter outlet. While the sample of charcoal is 


being saturated, the tester may determine the vol-— 
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ume of gas issuing from_the well by means of the 
pitot tube and manometer. 

As soon as the charcoal in the sample tube is sat. 
urated, the tube should be removed and a slip of 
paper containing all the data on the gas should be 
rolled up and pushed into the opening in the side of 
the tube. This should be done to prevent the loss 
of some of the charcoal and to guard confusion of 
the data pertaining to each sample. The tubes may 
be then sent to the control laboratory for distilla- 
tion tests for gasoline content. 

Since it has been found that the percentage of hy- 
drogen sulphide in the gas depends to a great extent 
on the pressure maintained on the separator, it is 
best to have the separator pressure the same at all 
wells to be tested. This may be impossible in some 
fields as a change in pressure on the separator 
changes the rate of flow of the well which will in 
turn disrupt proration allowances if carried to ex- 
tremes. 

Further, it will be much safer to wear the gas 
mask when testing the volume of gas from the well 
on account of the fact that hydrogen sulphide is very 
poisonous and one has no warning of its deadly 
action except that it seems to have been established 
that as long as one can smell the hydrogen sulphide 
there is but slight danger of being overcome. But 
the disadvantage to this is that the tester is apt to 
become absorbed in his work and will not think to 
pause and sniff the air to determine if he can still 
smell the hydrogen sulphide. 

Finally, since the gas that enters, the test meter is 
free from both hydrogen sulphide and carbon diox- 
ide, corrections must be made for the loss in volume 
due to these constituents if the exact amount of gas- 
oline contained in the untreated gas is desired. 





Gover Process Built on Use of Diphenyl as | 


Indirect Heating Medium 
(Continued from page 65) 





boiler ; is then carried off through an air preheater and 
part of the waste gases is recirculated and part is ru 
up the stack. 

“In the apparatus as shown, the waste heat gases 
enter the diphenyl boiler at 1800, leave the dipheny! 
boiler at 1000, enter the waste heat boiler at 1000, leave 
the waste heat boiler at 600, and the gases going up the 
stack are at a temperature of 300. The preheated aif 
going into the burner is heated at 350. The steam in the 
waste heat boiler is under a pressure of 150 pounds. — 

“Steam, in excess of that required in the operation 0! 
the jet ejectors, is discharged into the main plant steam 
system through reducing valves. 

“In the apparatus in use the dipheny] boiler and wasté 
heat boiler take care of three evaporating pans, and the 
diphenyl boiler furnishes 15 million B.t.u.’s per hour ® 
the form of its vapor. The diphenyl is circulated 
through the tubes at 11 feet per second, and the water 
circulates through its heating tubes at a rate of 11 fet! 
per second. Under constant use, there has been 10 
stoppage whatever of the diphenyl, nor any decomp0st 
tion, and in the waste heat boiler, there has beet 4 
stoppage of the tubes, even where extremely muddy 
water has been used.” 
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Resin Substances in Lubricating 
Oil and Their Effect Upon Steel 


HE term “resin” or “resin substance” may 
Te: to resins proper — that is, asphaltenes — 

formed in petroleum by the ordinary process 
of oxidation, or it may mean resinifying substances 
consisting chiefly of unsaturated hydrocarbon com- 
pounds which undergo polymerization as the result 
of the action of caustic soda, concentrated sulfuric 
acid, etc. 

There are two groups of methods for determining 
resin substances; the first is based upon the separa- 
tion of resins already present; the second, upon the 
capacity for resinifying. 


In the first group are to be mentioned the follow- 


ing methods: 

1. Holde’s method of separating the residue in- 
soluble in benzine and extracting it with ben- 
zine. 

Gurwitsch’s method of extracting the resin 
with fuller’s earth. 

3. Holde and Eickmann’s method of treatment 

with animal charcoal. 

In the second group are: 

1. Kissling’s method of treatment with strong 

alcoholic solution of caustic. 

2. Determination of the iodine number. 

3. Determination of the formolite number worked 

out by Marcusson, and also by Nastjukov. 

4. The soda test, much used in the United States. 

). The different forms of treatment with sulfuric 

acid. 

Conradson’s method of determining the coke in an 
oil by heating a sample in a closed crucible tests the 
fitness of the oil for use where conditions of high 
temperature and limited access of air prevail. 

The sulfuric-acid method is the most generally ap- 
plied and the simplest, but it is only a rough ap- 
proximation. Part of the unsaturated hydrocarbons 
aré converted to ethereal sulfates; the aromatics give 
sulfonic acids ; the pyridines, the corresponding salts. 
The sulfuric acid also has an oxidizing action. Part 
of the products of reaction dissolve in the acid, part 
float on the surface as a viscous black mass. With 
high resinification the whole liquid may turn black, 
with no possibility of distinguishing between acid 
layer and material being investigated. 


2 


The method of Armani and Rodano is as follows: 
10 grams of the oil are dissolved in 100 c. c. of petro- 
leum ether, sp. gr. 0.700, and shaken with 5 c. c. of 
‘oncentrated sulfuric acid. After standing, 50 c. c. 
of the oil solution is taken and evaporated to con- 
‘tant weight. This weight is multiplied by 2. (This 
isregards the 10 c. c. of the sample). Any loss in 
Weight is assumed to be due to the removal of re- 
‘ns. From the results of 30 trials of this method 
%edulin found (Petroleum Zeitschr., December ., 


1927) that it was applicable only to lubricants con- 
taining 40 per cent. or more of resins, where a dif- 
ference of several per cent. is not important. The 
method gives low results: first, because the petro- 
leum either evaporates, leaving the solution denser 
than at first; secondly, because the sulfuric acid 
forms with unsaturates compounds that can not be 
washed out and these ethereal compounds raise the 
gravity. The specific gravity of a transformer oil, 
according to Borodulin, rose from 0.888 to 0.893; 
that of a petroleum, from 0.824 to 0.830. 


Apart from the defects of the sulfuric-acid method 
referred to above, under the same conditions of ex- 
periment and for the same oil, it gives consistent 
results; and it represents the most rigorous test of 
the tendency to form resins. Tests by this method 
were usually carried out, according to Veith, using 
20 per cent. of sulfuric acid, 40 per cent. of the oil, 
and 40 per cent. of benzine. This was shaken for 
one minute and then allowed to stand until the 
boundary between the two layers was constant. With 
products high in resinifying substances, 20 per cent. 
of acid was used (95-96 per cent.), 20 per cent. of 
oil, and 60 per cent. of benzine. This method is gen- 
erally applicable in practice; the next best is prob- 
ably the method of Armani and Rodano. 

Borodulin states that the question as to the chem- 
ical action of the resin and oxidation substances in 
petroleum oil upon steel has not been fully answered. 
The idea has got abroad that easily oxidizable con- 
stituents give off oxygen and in turn may contribute 
to the formation of rust, but there is no generally 
accepted opinion. In order to answer the question, 
the action of lubricating oils upon polished steel 
plates was tested. The steel contained: carbon, 0.36 
per cent., manganese, 0.69 per cent., silicon, 0.25 per 
cent., sulfur, 0.033 per cent., and phosphorous, 0.12 
per cent. The plates were covered with the experi- 
mental materials and kept in a moist atmosphere 
under a bell jar from two to four weeks. In many 
cases the test was made more stringent by the pres- 
sure of nitric-acid vapors. The oxidation of the steel 
showed no correspondence with the content of resin- 
ifiable substances. The viscosity of the oil was the 
most important factor, determining as it did the de- 
gree of protection against the external oxidizing 
agencies, oxygen, carbon dioxide, and water. The 
resin substances increase the viscosity and especially 
the power of adhesion, a factor to which too little 
consideration has been given. According to Dunstan 
and Thole, the adhesive force is greater in unsatur- 
ated hydrocarbons than in saturated; in other words, 
the lubricant with the highest content of resinifiable 
substances adheres most firmly to the metal. 


Under normal conditions the resinifiable substances 
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do not oxidize easily. For instance, the quantity of 
asphaltenes insoluble in benzine in a cylinder oil was 
found by Borodulin not to have increased at all in 
an hour’s heating at 250°C. But if the unsaturated 
compounds were destroyed and removed, the oil be- 
came less resistant to oxidation. Tytschinin and 
Butkov found that a transformer oil purified with 


gasoline plant is the still. The other apparatus, 

such as exchangers, preheaters, coolers, con- 
densers, etc., merely serve as heat conveyers or transfer 
vessels. Their duty is to exchange heat with the small- 
est expenditure of energy; that is, pressure drop which 
represents pumping head. 

The function of the still is to strip the absorption oil 
of gasoline, using the smallest possible amount of agita- 
tion steam. To attack this problem we must recognize 
two fixed conditions: 1. That a definite pressure is 
desired and is necessary in order to condense the gaso- 
line produced. 2. That it costs very little more to carry 
a high oil temperature than to carry a low temperature 
in the still. 

Most of the heat will form a recycle through the in- 
terchangers. The effluent oil temperatures from the 
exchanges will remain practically constant. The only 
limit in temperature is reached when the heating me- 
dium-saturated steam reaches such high pressures that 
boiler installations, steam lines, and their maintenance 
costs become prohibitive. 

This paper will not be of a technical nature, but 
merely an outline of conclusions we have reached based 
upon various data obtained from tests on actual field 
installations. 

Figure 1 shows an outline of the bottom or stripping 
section of the last still tested. The still is 60 inches in 
diameter by approximately 42 feet in height. It con- 
tains 16 trays, eight in the stripping section as shown, 
and eight in the fractionating section above the feed 
nozzle. The trays are of standard bubble cap design 
and are spaced on 18-inch centers. This apparatus was 
designed for circulation of 320,000 gallons of absorption 
oil and a gasoline production of 30,000 gallons per 24 
hours. The reheater shown in Figure 1 has approxi- 
mately 250 square feet of heating surface. The pre- 
heater is of similar design and size. The stripping 
steam was introduced below the bottom tray and above 
the oil level. 

The temperature gradients shown by curves A, B, C 
and D, Figures 2 and 3, indicate that relatively small 
quantities of vapors are formed in the reheater. 

Figure 2 shows temperature gradients through the 


. SIDE from the absorber, the heart of the modern 
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10 per cent. of sulfuric acid in the usual way with. 
stood an oxidation test satisfactorily. But if 20 per 
cent. of acid was used, the oxidation produced 49 
per cent. of resins. Work reported by other investi- 
gators also supports the view that certain quantities 











of resin-forming substances are useful in oils. 
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FIGURE 1 






stripping trays with and without the use of a preheater. 
The reheater was used in both cases. 

Curve “A” shows the temperature of the oil before 
entering the still was 266 °F. The reading on tray ! 
shows a drop in temperature of 8 °F., which was due to 
vaporization or flushing of a portion of the gasoline 
from the fat oil. This vaporization was caused by two 
things; a decrease in actual pressure from the oil pipt 
to the still, and the lowering of partial pressure due t0 
the presence of steam in the still. The latent heat 
vaporization was drawn from the sensible heat of the 
liquid and vapors. 

From trays 1 to 4 (all readings were taken in vapo! 
spaces above the trays) we find there was a slight drop 
in temperature—some 3°F. in 4 trays. Tray 5 showed 
an increase of 8°F., while there was a rise of 62°F. 
the reheater. The rise of 8°F. between plates 4 and ) 
indicates that considerable vapors were formed im the 
reheater and traveled through the gas or vapor riser 
of plate 5. These vapors in turn heated the liquid and 
vapors on plate 5. We observe, however, that the effec! 
does not carry above plate 4. In other words, n0 
preciable amount of vapors were formed on plate °. 
The dotted line indicates what the temperature woul 
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FIGURE 2 


have been had no appreciable amount of vapors passed 
through from below plate 5. 

Point “X” indicates a reading taken in the oil return- 
ing to the still from the reheater. Tray temperatures 
6,7 and 8 were taken in vapor spaces. This gradient 
shows a drop of only %4°F. to 1°F., and consequently 
there was no appreciable liberation of vapor in this 
section of the still. 

The temperature gradient “B” was obtained when 
both the preheater and reheater, as shown on Figure 1, 
were used. The oil to the still was 333°F. The drop 
on tray 1 was only 5°F. This does not mean less total 
flash, but merely less vapor release due to initial con- 
tact with steam in the still. The higher temperature 
level of 333°F. obtained by the use of the preheater 
naturally flashed more gasoline vapors than did the 
temperature of 266°F. obtained in the heat interchang- 
ers alone. 

The curve shows a drop of 4%4°F. to tray 5, which is 
approximately the same gradient as that portion of 
curve “A.” 

The reheater gave an increase of 18°F., but the quan- 
tity of vapors formed was too small to register an in- 
crease in temperature on plate 5. For this reason I 
have called the reheater by its true name, rather than 
the commonly used term “reboiler.” Its function in the 
gasoline plant still is to reheat the oil rather than reboil 
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FIGURE 3 


any appreciable portion of it. Except in case A, where 
we have an extremely low influent oil temperature we 
do not have an appreciable reboiling effect. 


As indicated on Figure 2, the steam pressure in the 
preheater and reheater were the same. The oil from 
the reheater was 10°F. above that from the preheater ; 
which merely indicates less B.T.U. load on the reheater. 

Figure 3, curve C, shows a temperature gradient using 
the preheater alone. Practically the same steam pressure 
prevailed as in case B. The initial drop in temperature, 
tray 1, in case C was practically twice that in case B. 
This, we believe, was due to the fat oil saturation which 
in C was twice B. Although the fat oil saturations vary 
widely, we find the temperature gradients below plate 
1 are practically parallel. 

Curve “D” indicates what will take place when using 
the same equipment and steam pressure that were used 
in obtaining the data expressed by curve “B.” The 
marked difference is that the reheater would be between 
trays 1 and 2. 


All other conditions being equal, the steam necessary 
for stripping is practically inversely proportional to the 
temperature of the oil; that is, the higher the oil tem- 
perature the less steam required. Figure 4 shows the 
relation between oil temperatures and steam require- 
ments and varying still pressures. This chart may be 
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used for approximating the amount of steam required 
for stripping under average conditions. To determine 
accurately the quantity of steam, we must make correc- 
tions to chart 4, taking into consideration: 

A. Fat oil saturation 

B. Lean oil saturation 

C. Quality and temperature of steam 

D. Composition of the gasoline 

E. Composition of the absorption oil 

F. Number of trays in the still. 

Let us now analyze the temperature gradients to de- 
termine the probable steam saving by shifting the loca- 
tion of the reheater. 

The following average temperatures are shown on the 
gradients 

Curve A—281°F. Curve C—320°F. 
Curve B—331°F. Curve D—335°F. 
D corrected to compare withB—338°F. 


This correction is made because curve “D” was built 
up from C, and curve “C” is some 3°F. below B on tray 
1. There is still another correction which might be 
made, that is, when the reheater is installed, gradient 
“—D” would flatten out below plate 2, because the oil 
saturation would be less on the lower trays and conse- 
quently less latent heat formed in successive flashes. 
However, we will not use this correction. 

With a still pressure of 20 pounds/in.’ga. we find 
from chart 4, the following steam requirements: 

A. 5.75 lb./gal. C. 3.6 lb./gal. 
B. 3.14 Ib./gal. D. 2.95 lb./gal. 
D. Corrected 2.85 Ib./gal. 

It is obvious that condition A with no preheater is 
the least economical of the lot. 

Condition C, with no reheater, is far ahead of A. 
The steam consumption is only 63 per cent. of that re- 
quired in A. 

Curve B with the preheater in use and the reheater 
under plate 5, shows that we need only 87 per cent. as 
much steam as was required by C. 

Condition D corrected, with the preheater in use and 
the reheater installed below plate 1, we may expect a 
steam saving of 9 per cent over condition B. This 
should give us a true comparison of the two locations 
of the reheater. 

Figure 5 throws additional light on the subject of 
initial flashing and the stripping gradient on the trays. 
This curve was made from tests on another still with 
no reboiler in use. It shows more than anything else 
that most of the gasoline is liberated on plate 1, and that 
the decrease is almost nil below plate 5. In other words, 
the greater heat load is on plate 1 with increasingly 
smaller amounts on the lower plates. 


We believe the logical place to install the reheater 
is between plates 1 and 2; for at this point after two 
successive flashes, the greater portion of gasoline has 
been driven off and there will be only small drops in 
temperature below plate 2. The oil saturation will be 
low beyond plate 2 with a correspondingly small tem- 
perature loss from this point to the bottom of the col- 
umn. The temperature gradient will remain almost flat 
and the temperature level throughout the stripping sec- 
tion will remain high, thus demanding a minimum quan- 
tity of stripping steam. 
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STUDY IN THE MANUFACTURE OF ICE 
MACHINE STEAM CYLINDER OIL 
(Continued from page 79) 

each was made with a treated steam-refined stock 
either straight, cut-back or compounded. Only two 
of these oils gave indications of having been made 
from a Pennsylvania crude. Viscosities (at 210°F,) 
on these remaining oils ranged from 90 to 147 see. 
onds, average 130 seconds. 

The tarry content of the brands tested varied from 
0.004 per cent to 0.7 per cent, very few testing be- 
low 0.1 per cent. Since the oils tested are all being 
accepted by the trade, apparently the per cent of 
tar contained in an ice-machine steam-cylinder oil in 
itself is not an indication of the results in service 
that the oil will give. 

The readiness with which the oil would separate 
from water (demulsibility number) varied consider- 
ably on the different brands tested and, in some 
cases, even on different samples of the same brand. 
The demulsibility number, therefore, can not be used 
as an absolute criterion of an acceptable oil for ice- 
plant use, although—as is self-evident—an oil of 
satisfactory demulsifying qualities is desirable. 

The emulsifying properties of ice-machines steam- 
cylinder oils here demands some comment. Ordi- 
narily, in contact with water, treated cylinder stocks 
formed milky, stiff emulsions due, no doubt, to the soaps 
formed upon neutralizing the oil in the treating process. 
Treated stocks, not neutralized, but reduced in the 
acid stage, give unstable emulsions. Untreated 
stocks also give unstable emulsions. With filtered 
stocks, on the other hand, very little emulsion is 
formed when the oil comes into contact with water— 
in consequence of which such oils are especially de- 
sirable for lubricating gas engines, steam turbines 
and similar equipment. Within a_ low-pressure, 
steam engine cylinder, however, the lubricant must 
emulsify sufficiently to form an adhering film on the 
cylinder wall. In ice manufacture, when an oil 1S 
used in excess, the character of the emulsion ex 
hausted with the steam and the rate of oil separation are 
therefore very important factors that must be taken into 
consideration in deciding on the kind of lubricant, the 
use of which will be most suitable. 

In general, the oil to use for ice-machine steam: 
cylinder lubrication depends on the kind of steam— 
its temperature, pressure and saturation—as well a 
on the type of engine. As indicated from the tt 
sults of the study here presented, no one typ¢ of 
oil can be used to meet all conditions, and many 
companies market several brands to meet the i 
dividual condition. On this matter of the kind 0 
oil that should be used for ice-machine steam-cylit- 
der lubrication, the Vacuum Oil Company has the 
following to say: “Our experience shows that the 
correct compounded oil, due to its high efficiency ® 
a lubricant, can be fed in such small quantity that 
any oil in the condensed steam can be completely 
removed before it reaches the cans. When th 
method of steam-cylinder lubrication does not p& 
mit the use of a very small oil feed, or when close 
regulation of feed is not feasible, it is necessaty to 
use a pure mineral oil, which will more readily se?* 
rate from the exhaust steam.” 
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Before National Safety Council, Chicago, October 3, 1929 


Satety in Gasoline and Air-Gas 
Litt Plants 


By H. B. BERNARD 
Vice-President Sinclair Oil & Gas Company 


era can properly be placed as contemporary 

to the steam engines of Newcomen, Smeaton 
aid Watt, it is only within the past decade that the 
cumulative effect of the introduction of mechanical 
equipment has been climaxed in the new relation- 
ships that have grown up between employer and 
employee. The wide distribution of industrial se- 
urities has both brought employer and employee 
doser together and paradoxically has placed them 
luther apart. Under present economic conditions 
the employee is also the employer insofar as he owns 
securities in the company for which he works. On 
the other hand there has been introduced between 
employer and employee the management class and 
itis largely through this intervention that the new 
relationship in industry has come about. 


A cx can pe the beginning of the Industrial 


The machine age has enhanced the importance of 
manpower, rather than to the contrary, due to both 
the greater productive capacity and the greater con- 
uuming power of the individual. During the past 
decade as never before there has been brought about 
agreater appreciation of the value of human life and 
ithas become one of the dominant aims of industry 
to protect it and conserve it. 

This protection to man-kind has been furnished 
through a campaign of safety, and on the effective- 
iess of this work the failure or success of an enter- 
prise may largely depend. 

One of the leaders in the industrial world in the 
drive for safety is the petroleum industry. Inherent- 
ly hazardous, it demands close and specific attention 
to detail of conditions under which work is carried 
oi, in order that life and property may be safe-guard- 
td and preserved. 

Probably that branch of the industry which is en- 
gaged in the most consistently hazardous work is in 
connection with the construction and operation of 
gasoline and air-gas lift plants. To a great extent 
the labor employed has been intensively trained and 
highly skilled. In order that operations may be 
‘onducted economically and efficiently it is incum- 
bent upon the management that every possible meas- 
we be taken to properly maintain its staff at maxi- 
num effectiveness. 


LOCATION FIRST 


The first step after conception of an installation of 
‘plant is its location. The plant should preferably 
be located on high ground because gas pockets are 
‘pt to form in lower areas. Before construction: 
Starts the plant site should be adequately fenced to 
minimize exposure hazards and should have proper 


means of ingress and egress in order that only those 
concerned in the actual work be permitted the prem- 
ises. 

All tools and equipment used in construction of 
the plant itself and of the pipe lines serving the plant 
should be of the best quality and be properly main- 
tained. Proper sanitary facilities, including a supply 
of pure water, and adequate medical attention are 
necessities. Frequent inspection by those in author- 
ity is of prime importance. My organization goes 
to the extent not only of examining applicants for 
employment for physical defects and communicable 
disease, but insists that all employees take a bath 
and have their clothes fumigated to insure that they 
do not carry vermin. : 


In the general layout of the plant, facilities used 
for the storage of combustible liquids such as gaso- 
line and oil, should be placed at lower elevations 
than that of the main plant buildings. In some cases 
storage tanks should be diked. Cooling towers 
should be so located that their danger as a hazard in 
the event of collapse due to tornado will be mini- 
mized; their placement should be such that water 
spray will not. contact with electrical equipment 
which might cause short-circuiting. Boiler houses 
should be in such relation to other operating facili- 
ties that the normal tendency of escaping gas will 
not be in their direction. Needless to say in the lo- 
cation of any and all equipment, proper provisions 
should be made for accessibility in order that work- 
ers can handle it conveniently and expeditiously and 
not be subjected to unnecessary exposure to hazard. 
All buildings should be properly ventilated—this is 
of prime importance; gas is insidious and asphyxi- 
ation might occur without warning. 


SAFETY DECIDING FACTOR 


The choice of equipment and material to be used 
in gasoline and air-gas lift plants depends largely 
on the exercise of common sense. Taking two pieces 
of equipment of equal performance, of which one is 
obviously not as safe to operate as the other, per- 
mits easy arrival at a decision as to choice. All 
tankage must be designed with a liberal factor of 
safety. If the A. S. M. E. Code for Unfired Pressure 
Vessels is adhered to, no mistake will be made; sim- 
ilarly in the case of boilers. In the latter connection, 
the choice of water and water treating equipment is 
very important. A further safeguard lies in provid- 
ing for boiler insurance in order to obtain inspection 
on an unbiased basis. In the design and installation 
of machinery, all moving parts must be adequately 
guarded and provisions for lubrication and mainten- 
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ance should be made so as not to expose operators 
to hazards. 

Electrical equipment should be of the most ad- 
vanced safety type and preferably installed in places 
or buildings where the chances of having a gaseous 
atmosphere are slight. All electrical wiring and 
specialties should be installed under the National 
Fire Underwriters Code. Substantially designed 
buildings that will not vibrate are necessary, as vi- 
bration sets up stresses and strains in pipe lines car- 
rying gas or gasoline that might result in rupture, 
and consequently invite accident. It is needless to 
say that special equipment such as heat exchangers, 
coolers, condensers, etc., and pipe, valves and fittings 
Should be properly designed and installed with ade- 
quate factors of safety to withstand the maximum 
pressures and temperatures to be encountered. Too 
often are standard weight fittings installed where 
high pressure fittings are required, obviously result- 
ing in unnecessary accidents; and, vice versa, fre- 
quently high pressure fittings are used where pres- 
sures will never exceed 50 pounds or 100 pounds, re- 
sulting in unnecessary waste. 

As handling heavy machinery is a necessary part 
of plant operation and maintenance, the installation 
of a crane is preferable to the use of temporary 
equipment rigged up for a particular job, as the lat- 
ter involves unknown factors with a consequent in- 
crease of exposure to accident.. To meet the con- 
tingency of fire or explosion, properly placed fire 
fighting equipment should be an integral part of any 
plant, and all plant employees should be trained to 
be familiar with its use. In laying out piping ade- 
quate and properly placed drips, check valves and 
safety valves should be installed. This is particular- 
ly true in the case of starting air compressors where 
air saturated with oil vapor forms an explosive mix- 
ture. Similarly, scrubber tanks, accumulator tanks 
and headers should be equipped to prevent carrying 
over of liquids into compressor cylinders. 

Of prime importance, particularly in the operation 
of air-gas lift plants, is that the plant not be switched 
over from air to gas or vice versa under pressure, as 
a tremendous exposure to accident is involved. All 
plant and field lines should be thoroughly purged 
when such a switch-over is necessary. 

It should be an imperative duty to properly main- 
tain all equipment, irrespective of its nature, that is 
used in connection with plant and field operations. 
Unfortunately many accidents result from the atti- 
tude “We'll fix it tomorrow”, or “Its working good 
enough to get by on.” 


NINETEEN SAFETY RULES 

A discipline comparable to that in army regula- 
tions is concomitant with the maintenance of a high 
morale and esprit de corps. 

Outstanding in the promotion of safety is proper 
educational work. Each accident should serve as the 
basis of a sermon for the prevention of similar acci- 
dents. Descriptive signs and bulletins should be lo- 
cated in and about all plants, and the bulletins 
should be changed at intervals to maintain em- 
ployees’ interest. Monthly meetings are highly de- 
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sirable both for general instruction purposes and to 
have employees discuss among themselves the cause 
and prevention of accidents, specifically and jn 
general. 

Nearly 12 years ago Sinclair Oil and Gas Company 
prepared its first “Safety Rules,” which with modi- 
fications and revisions from time to time has admir- 
ably served the cause of Safety. The present 
“Safety Rules” follow— 

1. Plant operators will not leave the plant at any 
time during their tour. Employees will not wear 
coats with loose sleeves or skirts. Shirts and jump- 
ers should be tucked into trousers. Company union- 
alls are available for regular employees. 

2. Any defects in buildings, machinery, stairs, 
ladders, walk-ways, equipment, etc., must be imme- 
diately reported to the superintendent or chief en- 
gineer. 

3. When serious or dangerous defects occur ina 
machine it must be shut down until repaired. 

4. Never start an engine of over 35 HP by tramp- 
ing the flywheels. Before turning an engine over 
render the ignition system inoperative. Toe boards, 
floor plaates, guards and railings should be in place 
before starting any machine. 

5. Never stop an engine by pulling off or discon- 
necting the ignition wires; shut off the gas. 

6. If necessary to shut down the entire plant, in 
case of emergency, pull out levers of fuel pressure 
regulators on engine fuel gas line. All primary 
valves must be tagged and all employees must be 
familiar with their service and location so that in 
the event of fire the proper valves may be shut to 
keep the inflammable product from fire. 

7. All employees must be familiar with the loca- 
tion of fire fighting equipment and the methods of 
using and charging same. There must be affixed to 
all extinguishers a tag showing by whom and when 
it was last charged. Fire plugs are painted yellow 
so as to be easily identified. The fire signal is re 
peated short blasts of the whistle. 

8. Smoking or carrying “Strike 
matches inside of the plant fence or buildings oF 
around loading racks is prohibited. 

9. Magnetos, spark plugs and other ignition de 
vices must not be tested, repaired or assembled in 
any building or place where gas or gasoline vapors 
might be present. 

10. All electric ‘lights in any building or plact 
where gas or gasoline vapor might be present must 
have vapor-proof globes and must not be lighted 
unless same are in place. Extension lamps are © 
be kept in order at all times and should not be used 
unless they have approved cords and vapor-proo! 
globes protected by metal guards. 

11. Electric light bulbs must not be removed 
from or placed in any circuit either inside or outside 
while the current is on. Electric flash lights mu‘ 
not be switched on or off where gas or gasoline V 
por might be present. 

12. Waste rags must be kept in cans provided tof 
the purpose except when actually in use. Waste” 
rags must not be laced around the machinery t0 

(Continued on page 162) 
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Before the National Safety Council, Chicago, October 1, 1929 


Accurate Accident Costs Compilation 
Assessment and Presentation 


By CHARLES M. MILLS 
Assistant to the President, Standard Oil Company of Ohio 


E live in an age of mergers and combina- 
tions of large industrial enterprises. Hold- 
ing companies are being formed throughout 

the land to control operating subsidiary companies. 
As never before, the burden of proof lies on financial 
reports of these subordinate corporations and, in 
turn, upon efficient, well-informed business execu- 
tives. Management, more and more, is relying on 
factual data and business research to determine 
manufacturing methods and sales distribution. Hap- 
hazard and guesswork have been replaced by the 
slidestick of accurate analysis. 

The margin of profit in these stirring days lies not 
so much in increased volume of business but in the 
savings represented by elimination of waste and re- 
duction of costs. We all recognize that cost adds 
to the burden of production, reduces profits, de- 
creases dividends, but not all of us appreciate that 
accident costs are part and parcel of production costs. 
Do you know what are your real accident costs? 
What do your accident costs include? Do your ac- 
cident cover “indirect” or “incidental” ex- 
penses underlying accidents? Do you assess or pro- 
rate your accident costs by departments and divi- 
sions? Do you present accident cost statistics to 
your operating executives? Do you sell your safety 
program through an analysis of accident 
These are indeed pertinent questions to discuss. 


costs 


costs? 


A few years ago, a small group representing east- 
(fa companies met to discuss ways and means of 
compiling comparative accident data. Out of this 
rather meager beginning came the creation of the 
Petroleum Section, National Safety Council. Three 
years ago the American Petroleum Institute ex- 
Pressed its definite interest in accident prevention 
work by an appropriation to the National Safety 
Council for the support of a Petroleum Safety Engin- 
er and the position of our Petroleum Representa- 
live, H. N. Blakeslee, is now financed by the Ameri- 
can Petroleum Institute. These two great organiza- 
tions, The National Safety Council and the Ameri- 
tan Petroleum Institute, are thus united in the com- 
mon cause of safety in the petroleum industry. 

One of the successful features of this work has 
been the compilation of comparative accident frequ- 
‘ney an severity rates for the various branches of 
the ind: ‘try. This year 30 separate companies, with 
143,206 ‘mployees and representing a large portion 
% the industry, are forwarding comparative accident 
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data to the headquarters of the National Safety 
Council in Chicago. eW all agree that the collection 
of such data, and the stimulation of various compa- 
nies to contest for bronze plaques, is a great boom 
to all who are engaged in promoting safety in our 
great industry. So much for self congratulation on 
our progress. 

Entirely apart from the compliation of frequency 
and severity rates, the problem of accident costs re- 
mains an almost untouched field—the compilation, 
assessment, and presentation of accurate accident 
costs. First of all, allow me to state that accident 
costs mean expense involved, either directly or in- 
directly in the costs of accidents. Items on the gen- 
eral safety program such as the overhead expenses 
of a safety director and assistants, time of safety com- 
mittees, safety equipment, installation and mainten- 
ance of the same, etc., are not included in this dis- 
cussion. These costs are clearly accident prevention 
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costs, and should not be confused with accident cost 


per se. 
ACCIDENT COSTS, DIRECT AND INDIRECT 


Accident costs are both “direct” and “indirect”. 
Direct costs are immediate, tangible costs, including: 
a. State or company liability or compensation. 

b. Accident benefits. 

c. Medical and hospital costs (outside of com- 
pany staff and hospitals). 

These costs are usually regularly recorded by 
many companies along with frequency and severity 
records. The procedure is so common that further 
comment is unnecessary. 

Indirect costs are the incidental or hidden costs 
not usually recorded but which are generally ab- 
sorbed in overhead and forgotten by both operating 
executives and safety directors. 

The indirect costs include: 

a. Company medical and hospital expense (usu- 

ally charged to a medical expense account). 

b. Wages paid injured in excess of workmen’s 
compensation or regular company benefits ; 

c. Time lost due to first aid, dressing, etc., of 
minor injuries ; 

d. Time lost by fellow employees not injured; 

e. Time of executives, foremen, etc., used in in- 
vestigation and examination of accidents; 

f. Time lost in machinery and equipment 
stoppage on account of accidents ; 

g. Other costs, including injury to machinery and 
equipment; spoilage, waste, interference with 
production, replacement of injured employees 
by replacements or substitute employees. 

To illustrate, a refinery stillman severly burned 
incurred a total liability of $176 in state compensa- 
tion, $52 in aceident benefits, and cost $58 in medical 
and hospital expense—a total of $286 in “direct” ac- 
cident costs. The “indirect” costs included $12 in 
company hospital expense, $114 in wages paid in ex- 
cess of the direct liability of workmen’s compensa- 
tion, $10 in time lost by fellow employees (esti- 
mated), $25 lost by supervisory examination (esti- 
mated) and $25 in substitution of a replacement (es- 
timated) making a total of $186 in “indirect” costs. 
The total real cost of the accident was $472, almost 
$500, instead of less than $300. Which was the real 
cost of the accident? 

I appreciate that many of the items in “indirect” 
costs included in the above list are almost impos- 
sible to ascertain accurately in any branch of the pe- 
troleum industry. Due to the widely spread nature 
of work in production, pipe line and marketing, the 
time lost items are probably impossible of calcula- 
tion except by any but fairly rough estimates. In 
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refineries, however, especially where time clocks are 
used, more accurate calculations can be made. 

At least, this much may be said—without some 
consideration of these hidden factors of indirect 
costs, we are not yet revealing by a long ways the 
total actual cost of accidents in our industry, and we 
are not getting over to operating executives the real 
picture. Perhaps through this discussion we may 
lead the way to practical ways and means and de. 
vise methods to find out how much real accident 
costs are eating into production costs. I suggest 
that this whole question of “indirect” or incidental 
costs be analyzed and a report submitted by a com- 
mittee of the petroleum section, National Safety 
Council. The report should set forth items that can 
be recorded practically in the various branches of the 
industry and should point the way to the compila- 
tion of more accurate accident cost data. 


ASSESSMENT OF ACCIDENT COST DATA 

The allocation or assessment of annual costs ona 
departmental basis is one of the effective methods 
of establishing marks or standards which operating 
officials and others may follow for the reduction of 
accidents. In my experience in more than a dozen 
petroleum companies, annual accident costs are usv- 
ally compiled for the whole company and are so pre- 
sented to executives in an annual report, but are sel- 
dom broken down by departments and sub-depart- 
ments or divisions, or are related to the total pay- 
roll involved. 

Table shows a typical layout covering assessment 
of accidents by departments. 

First, total accident costs for the entire company 
and major departments for a five year period should 
be compiled, together with a five year average; next 
a percentage of the total costs is made in ratio to 
the total dollar payroll of the company (in the var- 
ious departments to the departmental payrolls) and 
then a five year average percentage. On the five 
year basis, the estimated projected cost for the et- 
suing’ year may be determined both for the compan) 
and the departments. Adjustments in the projected 
costs may have to be made where there has evi 
dently been a sub-normal or excessive number 0 
fatalities, total disabilities, or other factors which 
disturb the general trend of the accident cost rates. 
These adjustments may be admitted as weaknesses 
in the assessment or budgeting of accident costs, 
but at least the above method provides a convenient 
yardstick for the measuring of accident costs, and 
puts the question of the reduction of costs in a 
effective and simple way before operating exec 
tives. 

(Continued on page 158) 





ASSESSMENT OF ACCIDENTS BY DEPARTMENTS 


Total Accident Costs 


Year Company Prod. Mfg. Sales 
TN ae a ed wigiein $75,000 $22,000 $40,000 $13,000 
tO oc op a eae we 60,000 25,000 27,000 8,000 
Se cans opin das SOD 27,000 20,000 8,000 
IS et es 6 an hela 35,000 12,000 17,000 6,000 
a a chess GON 94 42,000 18,000 15,000 9,000 
5 Year 
NE re oe keu ean $53,400 $20,800 $23,800 $ 8,800 





Cost a/c Payroll Cost Per Cm 


Company Prod. Mfg. Sales Company Prod. Mig. ™ * 
1.25 1.10 1.60 87 $150 $146 $i60 SE 
1.05 1.14 135 53 133 125 180 - 

.89 1.13 95 47 137 154 167 ® 
54 48 > See 83 86 121 * 
53 62 ss 3 93 90 115gaa9 
82 87 1.06 48 $120 $120 $153 $” 
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PROCEEDINGS OF THE NATIONAL PETROLEUM ASSOCIATION 





“Atlantic City Session Covers Wide 
Range of Subjects 


By GEORGE H. REID 
Associate Editor 


before the first session of the twenty-seventh an- 

nual meeting of the National Petroleum Asso- 
cation, which convened here September 18, E. M. 
Lyons, president of the association, stressed the value 
of co-operative effort on the part of individual 
members of the industry. He stated that it is impossible 
to evaluate the dividends accruing from co-operative 
exchange of ideas and pointed to the fact that develop- 
ment by a group of investigators can more easily be suc- 
cessful than investigation by individual workers. 

In the course of his remarks along these lines he said: 
“Important and progressive industries do not stand still. 
They undergo fundamental changes, at times slowly, at 
other times with rapid strides. For the same reason 
their problems of one period are not those of another. 
It is equally clear that a trade association must antici- 
pate or at least keep pace with the industry’s progress. 
lt can not refuse to recognize changes as they occur 
nor stand on issues which the industry has outgrown. 
[have said that the National Petroleum Association is 
conservative. That is true. Its activities are guided by 
the best judgment of the trustees after thoughtful con- 
sideration. But it is also truly progressive. Of this 
there is no better evidence than the broadening of its 
membership. The report of the trustee in charge of 
membership and relations shows the changes which have 
taken place. The one essential test for membership is 
that the refining company shall have a good standing in 
the industry.” 


NM tctore th CITY, N. J.—In his opening address 


SIX COMPANIES JOIN 
The new list of members of the National Petroleum 


Association includes in this year’s report six new com-, 


panies, bringing the total company membership to 59. 
The new members welcomed into the association at the 
anual meeting are as follows: Ohio Oil Company, Pen- 
tude Refining Company, Solar Refining Company, 
Standard Oil Company of Kentucky, Standard Oil Com- 
pany of New Jersey, Standard Oil Company of New 
York, and the Standard Oil Company of Ohio, which 
latter company was really admitted to membership a 
year ago. 

The broadening of the membership and the increased 
activities of the association brought about the necessity 
lor increasing the number of association trustees from 
IS to 21. \t the monthly trustee meetings seven members 
will constitute a quorum. A new department was added 
lo the eight already in existence, which will function as 


the department of Insurance. The name of the depart- 


ment of \Velfare and Insurance was formally changed 
0 the department of Fire Prevention and Safety, under 


which name the Association of Fire and Safety Mar- 
shals, headed by R. A. Wotowitch, trustee in charge, 
and James H. Herbert, president, will continue with its 
program of fire prevention work and first aid training 
for all member-company employes. 


FUTURE POWER PLANT 


The interesting program of the annual meeting was 
diversified, including a number of topics of importance 
to those in attendance. Following opening address by 
President Lyons, the paper by Herbert A. Ross, com- 
bustion engineer, was read. He stressed the importance 
of complete utilization of waste heat energy. In con- 
clusion he presented a picture of the future power plant 
as follows: “This plant will generate steam at pres- 
sures of 400 pounds or greater and at temperatures of 
from 600 to 900°F. This superheated steam will first 
be passed through turbines and electrical power will be 
produced by extracting a small amount of thermal en- 
ergy. It will then be transmitted at high velocities to 
the various departments through small mains and there 
be expanded to the pressures and temperatures required 
for the different processes. Steam will be exhausted 
from the pumps, and the like, to accumulators which 
will store the unused energy until it is required for those 
processes that will require lower pressures, such as the 
filtering department. This procedure can be made to 
afford a balance and conservation of heat energy within 
definite limits of economical operation. This is not a 
visionary picture, by any means, for such arrangements 
are being successfully and economically operated in a 
number of other industries today.” 

The subject of fire prevention and safety then occu- 
pied the attention of the session, with the discussion 
of the work of the department of Fire Prevention and 
Safety, led by R. A. Wotowitch, trustee in charge. In- 
teresting and valuable papers were then presented by 
James H. Herbert, Standard Oil Company of Ohio, 
president of the Affiliated Association of Fire Mar- 
shals, and by J. J. Forbes, United States Bureau of 
Mines. 

PARAFFIN WAX DISCUSSED 

A valuable paper was presented dealing with the “De- 
termination of Oil in Paraffin Wax,” which was pre- 
pared by Dr. D. P. Weld and Dr. J. B. Rather of the 
Standard Oil Company of New York, in which the 
work done for the American Society for Testing Mate- 
rials, through the agency of its Sub-committee 111, of 
Committee D-2, on Petroleum Products and Lubricants, 
was discussed. This paper will prove of interest to re- 
finers, chemists and engineers, since it outlines some- 
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thing of the past work done in determining actual oil 
content of wax, and the tentative method recently 
adopted by the American Society for Testing Materials. 
The new test is called “Tentative Method of Test for 
Expressible Oil Moisture in Paraffin Wax.” The new 
method is recommended only for waxes that have melt- 
ing points of 108°F. or higher. 


The first session was brought to its close by a talk 
by Willie Crane, traffic attorney of the National Petro- 
leum Association, “Oil Rates of the Future.” 


Joseph E. Pogue, consulting engineer, addressed the 
next session on the subject, “The Economic Lesson of 
1928-29.” He pointed out that the only additional in- 
gredient needed in order to manufacture gasoline to 
meet, if not exceed, the demand, is an advance in the 
art of collective management. “If gasoline is not over- 
produced,” he said, “the industry can make money, 
whatever the zealousness of the crude oil producer.” 


Henry M. Crane, technical assistant to the president, 
General Motors Corporation, gave a talk under the sub- 
ject of “The Future of the Fuel Situation as Seen by 
an Automotive Engineer.” He pointed to the fact that 
the automotive industry was doing a good job for the 
refining industry through the development of larger 
motors, operating at higher speed, and with greater 
power, and providing larger gasoline tanks—which the 
motorist seems to think he will not have to fill so often. 
However, with the increases in speed and power, the 
gasoline consumption per automobile is gradually and 
ever increasing throughout the country. Further, he 
stated, that this trend has really just started, and cited 
the recently announced 16-cylinder Cadillac. With 
larger cars, higher speeds, more and better highways, 
the consumption of gasoline and oil per motor vehicle 
is certain to increase steadily. He stated further that in 
his opinion there was little need for the refiner to worry 
over the preparation of a Diesel fuel for distribution to 
automobile drivers, since there is decidedly nothing to 
point to a widespread use of the Diesel engine in the 
motor car for many years to come. Diesel power, how- 
ever, will become more widespread in its use in motor 
boats, yachts, airplanes and airships, primarily because 
of the greatly reduced fire hazard when such heavier 
fuels are utilized. Uniformity of motor fuels is still 
much needed by the automotive industry, despite the ex- 
cellent progress made toward standardization of motor 
fuels in recent vears. 


THE CALIFORNIA SITUATION 


Dr. George Otis Smith then addressed the convention 
in session on “The California Situation,” stressing the 
importance of curtailment of crude production in that 
area, and stating that California admits having about 
200,000 barrels over-production of oil daily. Califor- 
nia’s stored oil, he said, must be sold at a loss. One 
company is trying the interesting experiment of storing 
crude oil in an old depleted field, to avoid erection of 
expensive steel or concrete storage. Further, he stated 
that many California oil men agree that there is no 





money made in shipping California oil to the Eastern 
Seaboard. 

: In discussing the new gas conservation law in Cali- 
fornia, Dr. Smith said that it was brought into being 
by the oil men of the West Coast. He stated that the 
oil man has simply not been “gas-minded,” having 
never attached any significance to the more or less ac- 
cessory product. Any improvement found in the pres. 
ent attitude is directly due to the larger use of technical 
employes and the scientific information provided to 
management by their technicians. 

In discussing the mutual agreement with regard to 
holding off in the Kettleman Hills fields, Dr. Smith 
told of an interesting incident occurring in 1907, when 
Ralph Arnold, geologist, took him to Kettleman Hills 
at that time, and foretold something of the greatness 
of this area at that early date. He impressed the audi- 
ence with something of the magnitude of this immense 
field, yielding 59 gravity oil, 90 per cent. gasoline, from 
a depth of 7000 feet, and left little to the imagination as 
to what would happen to price structures in the event 
this area were speedily exploited and allowed to pro- 
duce unchecked. 


At the remaining session of the annual meeting, Ed. S. 
Hall, counsel, Standard Oil Company of New Jersey, 
presented an interesting discussion of “The Oil Indus- 
try’s Code of Trade Practices.” In discussing the code 
of ethics he analyzed and explained each of the rules. 
Copies of the code were presented to members present 
by the American Petroleum Institute. Mr. Hall stated 
that the code was based upon one important and funda- 
mental economic principle, as summed up in Rule 1/, 
which is as follows: “All refiners, distributors, jobbers, 
and wholesalers, shall conspicuously post, at each point 
from which they made delivery, the several posted 
prices of gasoline and kerosene, for each class of deliv- 
ery for such deliveries at the time of delivery. Retail- 
ers and other operators serving consumers. through 
service stations, garages, curb pumps, or pumps located 
at bulk plants, shall conspicuously post, at the place 
from which delivery is made, prices at which gasoline, 
kerosene, and motor oils are sold. 

“No seller shall make any deviation from his posted 
prices (whether wholesale or retail) by means of re 
bates, allowances, bonuses, concessions, benefits, u1- 
usual credits, scrip books, or any plan, device, or scheme 
which may directly or indirectly permit the buyer to 
obtain gasoline or kerosene at a lower net cost to him. 

“Commercial discounts, whether for delivery at serv- 
ice stations or otherwise, may be recognized as an e 
ception to this rule in sections where they are now it 
vogue, but shall apply only to written contracts for 
charge accounts.” This,.rule,sMr. Hall pointed to, 4 
the most important in the code of ethics, and “strict 
adherence thereto will assure the.success of the code and 
destroy the evils of uneconomic trade practices.” 

W. T. Holliday, president of the Standard Oil Conr 
pany of Ohio, presented an interesting paper under the 
title of “Marketing Problems.” A discussion of th 
work done by the division of public relations of th 
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HIS bubble tower installation fitted 

with Tube-Turns represents the most 
advanced practice in pipe fabrication. . . 
Welding produces what has thus far proven 
to be the only permanently tight joint. . . 
Tube-Turns are stock fittings specially de- 
signed for the welded job. They provide 
strength at all temperatures and pressures 
equal to the piping with which they are 
used. Their smooth inner walls offer min- 
imum resistance to flow on short radius 
turns. .. As Tube-Turns can be cut on the 
job to any desired angle, a small stock will 
provide any change in direction, saving the 
time and expense of making hot or cold 
bends in the field. TUBE-TURNS, Incor- 
porated, 1256 Logan St., Louisville, Ky. 110 
S. Dearborn St., Chicago; 30 Church St, 
New York; Bourse Bldg., Philadelphia. 
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American Petroleum Institute was presented by. Victor 
H. Seales, assistant director of the division. 
TRUSTEES AND OFFICERS 

The officers of the National Petroleum Association 
who served during the past year were all re-elected for 
the coming year. E. M. Lyons, Tiona Refining Com- 
pany, is again president of the association. P. S. Tar- 
box, Independent Refining Company, first vice presi- 
dent, and N. H. Weber, Pure Oil Company, is second 
vice president ; Fayette B. Dow, general counsel; Willis 
Crane, traffic attorney, and Herbert C. Eaton is record- 
ing secretary.. E. W. Smiley is assistant recording sec- 
retary and G. B. Hunter is treasurer. 

Fourteen of the trustees were re-elected, and seven 
new trustees were elected, giving the association a total 
of 21 acting trustees. The trustees are as follows: 

Fred G. Clark, Fred G. Clark Company; Sheldon 
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Clark, Sinclair Refining Company; Earle M. Craj 
Freedom Oil Works ; G. C. Davison, Tri-State Refining 
Company; Frank B. Fretter, National Refining Com. 
pany; T. J. Hilliard, Waverly Oil Works; W. T. Holl. 
day, Standard Oil Company of Ohio; O. P. Keeney 
Keeney Oil Company; H. A. Logan, United Refining 
Company; E. M. Lyons, Tiona Refining Company; A, 
W. Scott, Empire Oil Works; P. S. Tarbox, Independ- 
ent Refining Company; N. H. Weber, Pure Oil Com. 
pany; R. A. Wotowitch, Empire Oil & Refining Com- 
pany; J. H. Rose, Bradford Oil Refining Company; 
O. D. Donnell, Ohio Oil Company; C. J. Leroux, Para- 
gon Refining Company; J. H. Graham, Indian Refin- 
ing Company ; A. C. Woodman, Richfield Oil Corpora- 
tion of New York; C. J. Sheffield, Standard Oil Com- 
pany of New Jersey; W. V. Hartman, Gulf Refining 
Company. 


Importance of Steam Energy In 
Refining Petroleum 


By HERBERT A. ROSS 


Co-operative Engineer to the National Petroleum Association 


development of the famous Drake oil well at 

Titusville, Pennsylvania, a brewer in Manches- 
ter, England, by the name of J. P. Joule proved that 
a definite amount of work or mechanical energy is al- 
ways equivalent to the production of a certain quan- 
tity of heat. In a large number of experiments where- 
in he made use of falling weights, transmitting by 
means of cords and pulleys the energy thus produced 
to paddles immersed in water, Dr. Joule determined 
that in order to. raise the temperature of one pound 
of water one degree Fahrenheit, 772 foot pounds of 
work had to be done. At a somewhat later time, other 
scientists, with improved equipment, have increased 
the amount of mechanical energy required to 778 foot 
pounds and they have called this energy a British 
Thermal Unit, or in its abbreviated form, a B. T. U. 


[° the year of 1849, or about a decade before the 


In the conduct of refining crude petroleum the pro- 
duction and utilization of heat energy, particularly 
in the form of steam, plays an indispensable part in 
the quality of the finished materials sold to the con- 
sumer. Regardless of this form of heat energy im- 
portance to the processes, however, the general at- 
titude of everyone concerned either in its production 
or utilization often seems to be a passive endurance 
of the evil necessity to burn fuel. 

Probably a B. T. U. is an insignificant thing in 
your estimation. The importance of the mechanical 
energy it represents to the engineer, however, has 
been of great value in the development of refining 


processes and economies. The department where 


this energy is produced in an oil refinery is the boiler 
house. 


Therein from 60 to 80 per cent of the pur- 





chased energy-producing material called fuel is con- 
sumed. ‘This department is the heart of the plant 
and through its arteries of steam mains must flow 
volumes of heat fluid suitable for the processing de- 
partments. Every processing activity is absolutely 
dependent upon the quality of this heat to furnish 
either maximum or minimum volumes of profitable 
products. 

We may spend a fair-sized fortune for the most 
modern fractionating equipment, controlled by every 
automatic device which human ingenuity can cor- 
ceive. The profit we earn from such investment 5s 
dependent upon the adequacy and mechanical effict- 
ency of the boiler plant. We will employ expert op- 
erators and pay them a good salary in order to ob 
tain a maximum of efficiency from  fractionating 
equipment. At the same time, we will install the 
cheapest labor obtainable to furnish the necessaty 
quality of heat energy to operate this expensive frac 
tionator. 


BOILER EFFICIENCY “YARD STICK” 

We will with daily regularity carefully scrutinize 
records and details pertaining to production and 
sales. May I ask how often we afford as serious 
interest in the boiler plant? 

At stated intervals we will obtain an inventory ol 
stocks on hand and determine the losses we sustail 
in processing operations... We have studied records 
of this situation for so long a time now that we @ 
instantly determine our standing in this particulat 
We follow this procedure because it is one of the 
“yard sticks” upon which we rely to predicate a pi’ 
fit. What about our fuel inventory? Have we ev 
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attempted to carefully study this situation and de- 
termine the fuel loss we sustain? What “compara- 
tive yard stick” do we use to determine the efficiency 
of the boiler plant and its contribution to profit, or 
what corrective measures have we ever undertaken 
in this respect? 

We invest thousands of dollars for a new filter 
plant that is a marvel of efficiency and point with 
justifiable pride to the model system of headers, 
valve controls, heat exchangers and conveyors where- 
by we are enabled to process at a peak of economy. 
Have we forgotten that our profits in this depart- 
ment derived from the quality of lubes, thruput ca- 
pacity, clay virtue and diluent losses are absolutely 
dependent upon the heat energy product generated 
in that dingy, dirty place called a boiler room, which 
everybody seems to avoid, and operated by an under- 
paid attendant left principally to his own devices? 
This individual’s knowledge of economic combustion 
procedure does not, as a rule, extend beyond the cer- 
tain assurance that, using his own vernacular, “He 
will ketch Hell if he does not keep the pressure up”, 
regardless of how much fuel he must burn to do so. 

I Icould extend my criticism of wasted steam heat 
energy into every department we have, and prove 
the loss we sustain. We take a pardonable pride in 
emphasizing the fact that we manufacture a product 
par-excellence, with the most modern and efficient 
equipment that money can buy. Is our zeal equally 
profound in regard to the boiler room? The occas- 
ional visitor will be afforded a personally conducted 
tour through every department of the refinery, but 
the place that produces the life-giving energy which 
activates all the beautiful equipment is so dejected 
and unwholesome that we try to avoid it. 

Have you ever seen a picture in graphic form of 
the heat energy you have purchased, produced and 
consumed, plotted against your thruput over a daily 
or a monthly period and if you have, can you cor- 
rectly interpret its significance? Or do you advance 
the same old argument I so often encounter that runs 
something like this: “We are not at all interested in 
saving a few pounds of coal per barrel if we can ob- 
tain a volume thruput”? Considered solely from the 
standpoint of a few pounds of coal, the refutation 
may be a sound one, but when you think of the heat 
energy which a few pounds of coal represents, this 
alibi has no validity as an apology for a waste that 
can be avoided by an intelligent investment of money 
and effort. 

FUEL COST DIFFERENCES 


I am willing to admit that figures can be juggled 
in such a manner as to be very misleading, but when 
they are based on known facts proved to be true, 
and then assembled in comparative or statistical 
forms, certainly no one can question their value. For 
instance, why is it that in two refineries processing 
similar crudes and producing the same material, the 
fuel and labor cost to one is 15 cents per barrel of 


thruput, while the other sustains a cost of 30 centg 
or more? Why is it that one boiler plant will evap 
orate six pounds of water per pound of coal and an 
other 10 pounds of water on the same amount of 4 
given fuel? Why is it that one plant is consuming 
eight boiler horsepower per barrel of thruput while 
the other uses 20, 30, or 40 for the same purpose? 
mer is it that one plant is consuming one pound of 
fuel per gallon of thruput and the other two pounds? 
One or the other of these plants may be yours. 
These questions are pertinent ones, but the total 
amount of profit you obtain is largely dependent 
upon the serious attention you afford such problems, 

Contrasted with the present day knowledge and 
experience in the art of petroleum refining, our pro- 
cedure of just a few years ago seems to have been 
rather inefficient and antiquated. We may reason- 
ably anticipate the possibilities that five years hence 
our present practices will be just as out of date. 
Thus the bugbear of obsolescence affords a con- 
tinuous menace to our profits. We no sooner spend 
thousands of dollars to satisfy the market demand 
for high grade motor gases and lubricants than we 
again hear the cry, “Improve your processes further, 
for we must have still better materials than you have 
heretofore furnished”, 

The refiner has always kept pace with the demand 
in the past and will undoubtedly do so in the future, 
but while he is going through this transition of im- 
proved methods, he has often been forced to take a 
so-called “gambler’s chance” in the choice of expen- 
sige equipment which he purchases. He is faced 
with a necessity to consider many contradictory ex- 
pensive new ideas and theories pertaining to his 
processing activities that completely upset any and 
every old refinery tradition with which he is familiar. 


IMPORTANCE OF BOILER PLANT 


Now, in all of this maze of contradiction and specu- 
lation pertaining to the fractionation of petroleum, 
I want to direct your serious attention to some 
fundamental facts which are all too frequently for 
gotten. Underlying the whole procedure of refining 
from the very beginning, it has always been neces 
sary to make use of mechanical energy in the form 
of steam produced in a boiler plant, and practically 
every improvement which you have ever made in 
your plants has always been and probably always 
will be dependent upon this essential element 
whether you have thought of it in that light or not 
Operating a plant under the earlier method, heat wa 
produced at comparatively low temperature le 
both at the stills and the boilers. Steam pressut® 
ranged from 50 to 75 pounds gauge in the boiler 
house. Under the stills heat would be applied 4 
low temperature levels and as the various fractiom 
were distilled off, the temperature in the furnaces 
would be gradually increased in conformity with the 
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vaporizing temperatures of the different fractions tionation. Regardless of how elaborate the equip- 
until the desired residum was obtained. ment may be, we are inevitably forced to face the 
Modern distillation must still use this faithful old fact that the success of the whole device is founded 
standby of steam heat energy, and it only differs from on the control of heat energy and time intervals, 
former processes in that the steam heat is applied at For some unknown reason which I have never 
higher temperature levels and shorter time intervals. been able to determine, when the subject of high 
Perhaps I can better illustrate the situation by a use steam temperatures and pressures is mentioned, ey- 
of the following illustration: eryone, particularly in the refining industry, seems 
It can be proven that five gallons of sea water con- to be fearful of some sort of an unknown danger, 
tains as many heat units as there is in a pound of | We don’t “bat an eye” at a hot oil temperature of 
steam at 300 pounds pressure, but this fact would 800 degrees Fahrenheit under a pressure of 300 
not be of value in the process of petroleum refining. | pounds in our fractionating equipment, but let me 
The older refiining methods are analogous to the sea even refer to a steam temperature of 800 or 900 de- 
water in that low heat levels were spread over pro- _ grees and a pressure of 300 or 400 pounds, and every- 
longed time intervals; the newer methods conform one holds up their hands in holy horror. 
to the 300 pound steam temperature, or a highly It seems but a few short years ago when I was 
concentrated heat energy effected by close confine- called in on a large refinery power problem where 
ment within limited time intervals. they proposed to carry a pressure of 200 pounds on 
A unit of heat energy is the same under any and the boilers and distribute the steam from a central 
all conditions, whether it is contained in melting ice plant. This was an entirely new departure in refin- 
or the tremendous heat of the sun. The only means ery practice and had failed to live up to expectations 
by which we are enabled to avail ourselves of such during the initial runs. Everyone concerned in the 
energy, however, is by a series of temperature re- project seemed to have a bad case of cold feet be- 
ductions founded on the well-known principle that cause it upset all of the old traditions pertaining to 
heat can only flow from higher to lower levels of refinery boiler houses. All sorts of objections were 
temperature, and during these temperature reduc- raised to the high steam velocities, pressures and 
tions to extract a certain amount of energy from the temperatures it was proposed to maintain through- 
various temperature level drops or steps. out the system, and the most violent objection of all 
In all heat problems a very important factor is the WS afforded from the fact that we proposed to 7 
element of time which interposes as changes in tem- erheat exhaust steam with waste still flue gases toa 


perature levels occur. Thus, generally speaking, the temperature of 600 degrees and use it in the still 
greater the difference in temperature levels and the  ‘SPI@YS. he whole refinery scheme was a new idea 


shorter the length of time in which the change occurs and an improvement on the older method, and I be- 
will definitely determine the heat econimies we de- lieve that most of the difficulties occurred solely for 


. . . . . . . > 29¢ “6 y a ”? 
rive in our processing activities. The economy in the reason that “It had never been done before”. 


operation and the quality of products which are af- 
forded by the methods of flash distillation are all 
founded on the foregoing principles which I have I repeat again that the boiler room is the heart of 
just named. your plant, and every department will function eco 
nomically only to the extent that your boiler plant 
HEAT ENERGY CONTROL is efficient. We have been tremendously aroused 
over fractionating and other processing difficulties 
and have spent unlimited amounts to improve our 
methods. Equivalent consideration as a rule has not 
been afforded this heart of the plant. If it is neces 
sary to secure manufacturing economies with new 
fractionating equipment, I submit that it is just a 
essential to rehabilitate the boiler plant. If economy 
has been afforded from this new fractionating under 
taking, equivalent values can be obtained from the 
modern boiler department operated as intelligently 
and as skillfully as the fractionating equipment is. 
Wouldn’t it be a ridiculous proceeding to purchase 
the latest model Packard automobile without a me 


LACK OF CONSISTENCE IN CHOICE EQUIPMENT 


Cold crudes flowing to a tube still are first pre- 
heated by passing them through a series of heat ex- 
changers which are nothing more than an apparatus 
designed to transmit the high latent or sensible heats 
of vapors and liquids that have been contained in the 
fractions of a distillation tower to the lower level 
entering crude temperatures. Here we have an illu- 
stration of the heat flow from a high to a lower tem- 
perature level, as well as the accompanying time ele- 
ment. After the preheated crude from the exchanger 
enters the tube still a temperature difference and 
time interval again occurs whereby heat is rapidly 


transmitted from the furnace to the entering pre- ati 
heated crude, which is then expanded into the frac- tor and then hitch a yoke of oxen to it to furnish te 


tionating column. In this fractionating tower we | motive power? Certainly, the oxen could product 
again depend upon the difference in temperature all of the necessary energy to move the automobile 
levels affording by a series of rectifiying trays and and probably have a lot of power to spare. The 
superheated steam to assist in the process of frac- power they represent, however, is not adaptable, 
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Seco Bends permit close tube spacing as in the connection 
section of this large cracking still. 


The design of Seco Bends incorporates four 
major features that are combined in no other 
fittings. 

Their interior is streamlined, so that friction is 
lowered to the “irreducible minimum.” The 
method of locking to the’ tubes reduces instal- 
lation costs and permits the rapid removal of 
tubes for inspection or replacement. 





Tubes machined for Seco Fittings are supplied 
by any of tube manufacturers. 





There are but two joints for each fitting 
so that leakage is largely eliminated, 
and if it should occur, it can be easily 
stopped by tightening the nuts. 








Seco Bends are locked to the tubes by simply Seco Bends are designed to meet 
tightening four nuts. They can be installed our requirements. Prices or fur- 
for a fraction of the cost of other fittings y ngerr Fs 
as the skilled labor, time and equipment ther data will be furnished prompt- 
necessary for rolling-in tube ends is ly. Address your inquiry to 






eliminated. either office. 





“Dodge Steel Company Smith Engineering Company 
6501 Tacony St., Philadelphia, Pa. 109 West Linwood Blvd., Kansas City, Mo. 
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Suitable or economical to activate such a fine piece 
of equipment. 

Let us look at the picture in reverse order and 
consider the old ox-cart. Suppose we were to acti- 
vate it with a motor. Sure! the old equipment would 
rattle and bang and groan, but we would get some- 
where with it just the same; we would do it eco- 
nomically too, and figuratively speaking, we could 
get our products to market in quicker time and bet: 
ter order. This illustration is similar, in effect at 
least, to many of our refineries today. The old boil- 
ers are the oxen of the plant. Power? Energy? 
Certainly they have, but it is too slow to properly 
activate our modern equipment and processes, thus 
loss is bound to occur. 

Now let us briefly consider the obsolescence haz- 
ards to investment in fractionating equipment. We 
may purchase an expensive apparatus and find that 
before we have it installed, an improvement or a 
modification of process has meanwhile been made 
that will supersede our new undertaking. This situ- 
ation has occurred and will probably continue tc be 
an unavoidable menace of our profit. 

There is only one department in the refinery where 
such a critical situation does not exist, this is your 
boiler plant. I would not have you understand that 
the apex of economy and design has been attained 
in the steam generating phase of the engineering 
field, by any means. At the same time, we have the 
definite assurance that for years to come our cheap- 
est source of steam heat energy will be fuel, either 
in solid, liquid, or gaseous form. We positively know 
that it is not possible to extract more energy than 
the fuel contains. We know of the pressure and tem- 
perature limitations which dare not be exceeded. We 
are practically certain that for years to come the 
most economical means of transporting purchased 
heat energy will be via the medium of steam. 
Finally, we have reached a point in the art of eco- 
nomically producing steam heat energy, where the 
hazard of obsolescence is not afforded by better or 
superseding methods. The only hazards affecting 
the boiler plant investment are the years of useful 
and economical service they will produce. Thus on 
this basis the return of our investment in this de- 
partment is an assured one, and the possibility of 
early obsolescence becomes a minor one. 


One other short reference again to the team of 
oxen before the closure of this paper. 
you sit in the beautiful limousine drawn by the oxen 
that your chauffeur was the old ox driver with his 
long goad and loud exclamations of, “Gee—Haw— 


W hoa--Back”’. 


Suppose as 


It would take some time to arrive 


—_——__] 








at your destination, wouldn’t it? Supplant the old 
driver with a uniformed, snappy mechanic who knew 
his business, and what would he do? Well, it would 
be a safe bet that about his first procedure would be 
to put a chestnut burr under the oxens’ tails, and re- 
inforce this with a strong injection of ginger solution 
in order to activate the motive power and obtain a 
little speed. Reverse this situation again and place 
the ox driver behind a modern motor and contem- 
plate, if you will, the indifferent result you would 
obtain. Now, waiving any invidious comparisons of 
mine, apply this illustration to the present boiler 
rooms and the general situation existing therein, and 
render a decision as to whether or not your equip- 
ment is correctly chauffeured, so as to properly serve 
you and afford a full measure of economy. 

In conclusion, permit me to present a brief picture 
of what I believe the modern refinery boiler plant 
should be. This plant will generate steam at pres- 
sures of 400 pounds or greater and at temperatures 
of from 600 to 900 degrees Fahrenheit. This super- 
heated steam will first be passed through turbines 
and electrical power will be produced by extracting 
a small amount of thermal energy. It will then be 
transmitted at high velocities to the various depart- 
ments through small mains and there expanded to 
the pressures and temperatures required for the dif- 
ferent processes. Steam will be exhausted from 
pumps, etc., to accumulators which will store the 
unused energy until it is required for those processes 
that will require lower pressures, such as the filter- 
ing department. This procedure can be made to af- 
ford a balance and conservation of heat energy with- 
in definite limits of economical operation. This 1s 
not a visionary picture, by any means, for such ar- 
rangements are being successfully and economically 
operated in a number of other industries today. 

I have endeavored to afford you a few reasons wh} 
it will cost some refineries 30 or 40 pounds mort 
coal per barrel of thruput than it does others, if they 
do not afford the required consideration to the boiler 
plant. It is not a question of the value in fuel saved 
so much as it is a conservation of the value in heat 
energy which is represented by this amount of fuel, 
applied in such a way as to afford a maximum vol- 
ume of quality product that will return the greatts! 
profit. These changes will be costly, and in order 
that the plant may be successfully operated and a 
ford a decent return on the investment, your enlif 
procedure must be directed and controlled by the 
equally efficient services of an intelligent and prac 
itcal engineer who is entirely familiar with eve! 
phase of this most complex business of producing 
heat energy for processing petroleum. 
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IF; all gasoline were : 
Dubbs Cracked Gas- 
oline refiners would 
have less cause for 
worry and would score 
a complete knock-out 






Universal Oil Products Co 


Chicago, Illinois 


Dubbs Cracking Process 


Owner and Licensor 
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248 SMITH Welded Vessels are in operation here. The Texas Company Refinery at Port Arthur, Texas 


SMITH WELDED 
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SMITH Welded 
BE Vessels in Service 


and on Order 


—91.5% of the increased cracking 
capacity, March 1, 1928 to March 1, 
1929 in SMITHWelded Vessels— 


— security in the Oil-Refining Industry 
to a degree unknown before the A. O. 


Smith Corporation entered the field— 


These are results of A. O. Smith 
Engineering for Safety in Oil Cracking. 


A. O. SMITH CORPORATION 


General Offices: Milwaukee, Wisconsin 


Oil & Gas Field Products Division 


District Offices at: 
New York - Tulsa - Houston - Los Angeles 


CRACKING STILLS 
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“Determination of Oil In 
Parattin Wax” 


An Address prepared by DR. D. P. WELD, Standard Oil Company, New York, 
and Delivered by DR. J. B. RATHER 


Prrre cr nyaro consists of a complicated mix- 
ture of hydrocarbons which range in nature 
from individuals which are liquid or gaseous 
at ordinary temperatures to others which are solid 
under the same conditions. Since the usefulness of 
paraffin wax depends upon its high melting point as 
compared with oil, paraffin wax may be roughly de- 
fined as a mixture of those hydrocarbons of the paraf- 
fin series which are solid at ordinary temperatures. 

When wax bearing petroleums are distilled, the 
wax is carried over with the oil when sufficiently 
high temperatures are reached. This is equivalent 
to saying that there is no sharp distinction between 
paraffin wax and its normally associated oil as far 
as boiling point is concerned. There are, however, 
several characteristics in which paraffin wax differs 
considerably from oil, notably, melting point, solu- 
bility in various solvents, and refractive index. All 
of these differences in the properties of oil and wax 
have been used in one way or another in the analysis 
of mixtures of oil and wax. 

When a wax bearing distillate is chilled, a portion 
of the wax separates out in solid form, and a partial 
separation of the oil and wax can be accomplished 
by the purely mechanical process of pressing. <A 
further separation of the oil and wax can be accom- 
plished by sweating. In this process, the mixture 
of oil and wax is maintained at a temperature 
silghtly lower than the melting point of the mass, 
and the oil entrained within the wax is allowed to 
run along with a portion of the lower melting wax. 
During the sweating process, the melting point of 
the unmelted portion of the wax, as well as the melt- 
ing point of the wax-oil mixture which runs off, 
gradually rises. Sweating is seen, therefore, to con- 
sist of a fractionation process which is analogous in 
some ways to distillation. Sweating is more effec- 
tive than distillation in the separation of oil and wax 
because of the greater difference between the melt- 
ing points of oil and wax than between the boiling 
points. 

If the sweating process is carried on long enough, 
and to a high enough temperature, paraffin wax can 
be produced which is practically free from oil. It is 
in the control of the various steps in the separation 
of oil and paraffin wax, as well as in the evaluation 
of the wax for its various uses that methods for de- 
termining the oil content of wax find use. 


OIL-WAX MIXTURE ANALYSES 
Numerous methods have been proposed and used 


to a greater or lesser extent in the analysis of oil- 
wax mixtures. All of these methods suffer from the 
lack of sufficient distinctness between the properties 
of oil and paraffin wax, as well as from the variation 
of the properties of oils and waxes derived from dif- 
ferent sources. In the following, a general survey 
of the methods available for the determination of 
oil in paraffin wax will be made and some comment 
made upon the good points, faults, and particular 
applicability of the various methods. 

The press method for determining oil and moisture 
in paraffin wax is perhaps the oldest method in use. 
This method has been described by various authors 
(1) but it had been in use many years before an 
effort was made by any recognized body to standard- 
ize and perfect it. In using the press method it is 
assumed that the wax to be analyzed consists of a 
mass of wax in which the oil is mechanically en- 
trained and that the oil can be squeezed from the 
wax by the application of pressure. 

In general, the press method consists in placing 
the wax sample between disks of cloth, the cloth-wax 
“sandwich” thus formed being included, in turn, be- 
tween disks of blotting paper. The whole assembly 
is pressed between metal platons at a pressure of sev- 
eral hundred pounds per square inch. After press- 
ing, the weight lost by the wax, which is taken to 
represent the oil and moisture content of the wax, 
is determined by weighing the whole sandwich, ot 
by scraping the wax from the cloth and weighing 
the separated wax. The results of determinations 
made by the press method depend upon numerous 
factors among which may be mentioned, the melting 
point of the wax, oil content of the wax temperature 
at which the pressing is made, the nature of and 
blotting paper used, and the humidity of the air at 
the time the test is made. 


PRESS METHOD UNSUCCESSFUL 


In spite of the obvious imperfections of the press 
method, it has come into almost universal use in the 
industry. Since this was the case, and since no bet 
ter method was at that time ‘available, the America? 
Society for Testing Materials, through the agency of 
its Sub-Committee 111, of Committee D-2 on Pett 
leum Products and Lubricants, undertook to stand- 
ardize the method. In 1922 the sub-committee of- 
fered a report to its senior committee which el 
bodies a suggested standardized procedure for the 
test. (2) It was finally agreed that the press method 
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HE engines chosen for exhibit this year represent three of the im- 
portant phases of gas and oil field engine service. 


Bessemer Type-OF engines have been one of the leaders in pumping 
and drilling work. The new type on display, however, is radically 
different from the one so well known. Because of the many improve 
ments it was necessary to change the design itself. 


In many fields for gas compressor service Bessemer. Type-10’s have 
been considered standard. After careful observation of this engine 
in operation certain changes were decided upon. The engine of 
exhibit is so different that it is called the new Type-10. 
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Nearly as important as the main engines, are the auxiliary power 
units. The dependable performance of Bessemer Type-EP-3’s has 
established their reputation for this service. The engine, which is a 
full Diesel, direct drives the electric generator. This unit will be new 
to many oil and gas field men. 


There will be many interesting exhibits at the exposition but few 


will have the focus of attention of these improved engines. 


THE COOPER-BESSEMER CORPORATION 


Formerly The C. & G. Cooper Company and The Bessemer Gas Engine Company 
Mount Vernon, Ohio Grove City, Pa. 
Branch offices in all principal oil and gas fields 
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was hopeless because of the impossibility of getting 
concordant results and also because the results ob- 
tained showed no direct relation to the actual oil 
content-of the wax. (3) This ended, for the time 
being, the attempt to standardize the press method 
for determining oil and moisture in wax. 

In turning from the unsatisfactory press method, 
several procedures have been devised in which a 
more or less sharp separation of oil and wax is ob- 
tained by the use of solvents, such as absolute alco- 
hol-ether mixture, ethyl acetate, benzene, light gas- 
oline and nitrobenzene. A perfect solvent for this 
purpose would be one in which the wax is practically 
insoluble and in which the oil is very soluble. Such 
an ideal solvent has not been found but there are 
several which, under carefully controlled conditions, 
give fair results. The methods which depend upon 
the actual quantitative separation of the oil and wax 
are all open to the objection that, although it is easy 
to extract all the oil from the wax, a portion of the 
wax is invariably carried into the oil extract. 

One of the early methods utilizing the principle of 
selective solubility is that of Holde (4), whose pro- 
cedure is as follows: 

The wax sample is dissolved in a mixture of ab- 
solute alcohol and ether and colled to 20°C, just 
enough solvent being used to dissolve all the oily 


material, leaving the wax undissolved. The was is 
filtered off in a funnel which is chilled with ice and 
salt. The filtrate is freed from the solvent and the oily 
residue thus obtained is again extracted as described 
above. The second crop of wax obtained in this way 
is combined with the wax obtained in the first ex- 


traction. The combined wax is washed with the cold 
solvent, freed from solvent, and weighed. The 
amount of oil present in the sample is then deter- 
mined by difference. 

The method of Holde is tedious and inconvenient 
because of the necessity of working at low tempera- 
tures. Furthermore, because of the appreciable solu- 
bility of the wax in the solvent, the method is satis- 
factory only for waxes containing oil and wax in 
quantities of the same order. 

An obvious improvement upon the method of 
Holde would consist in the use of a solvent which 
“would produce an acceptable separation of oil and 
wax when used at ordinary temperatures. Such an 
improvement is embodied in the method proposed by 
Wyant and Marsh (5). These investigators made 
an exhaustive study of a number of solvents with 
the result that acetone, to be used at 60° F, was 
found to be the most effective. The procedure of 
Wyant and Marsh is briefly as follows: 

The wax sample is‘dissolved in acetone, the solu- 
tion brought to exactly 60°F, and filtered. The paraf- 
fin wax left upon the filter is washed with acetone, 
freed from the solvent, dried and its melting point 
determined. If the melting point of the wax is ab- 
normally high, it is an indication that the extraction 
has removed too much wax along with the oil. In 


this case, the oil separated is again treated with ace- 
tone at 60°F and filtered, and the recovered oil 
weighed. If, on the other hand, the melting point 
of the wax is too low, thus indicating incomplete 
extraction of the oil, the wax is again extracted and 
the material removed combined with the oil obtained 
in the first extraction. Like the method of Holde 
this method is not suitable for waxes containing 
small percentages of oil. 

Aside from the difficulty of obtaining a sharp 
separation of oil and wax by means of solvents, the 
two solvent methods described are objectionable be- 
cause of the necessity of the quantitative handling 
of solutions and wax or oil residues. An ingenious 
method has been published by Henderson and Ferris, 
(6) in which nitrobenzene is used as the solvent. 

The wax sample is weighed directly in a small 
round bottomed flask which has upon its bottom a 
small tubercle of a few cubic centimeters capacity. 
The flask is mounted within an air jacket, nitro- 
benzene added to the wax sample and the contents 
of the flask heated to 70°C by means of a current 
of heated air which is led into the air jacket. Dur- 
ing the heating the contents of the flask are agitated 
by bubbling air through it from a glass tube. When 
the nitrobenzene-wax solution has reached a tem- 
perature of 70°C, the solution is cooled to 32°C by 
introducing cold air into the air jacket. During the 
cooling process, the contents of the flask are vigor 
ously agitated... When a temperature of 32°C is 
reached, the agitation is stopped and the wax will be 
found floating upon the surface of the nitrobenzene- 
oil solution. 

The nitrobenzene-oil solution is sucked from the 
flask by means of a fine glass tube, and the wax 
crystals are left, for the most part, clinging to the 
sides of the tubercle on the flask. A second portion 
of nitrobenzene is added and the whole procedure 
repeated. The wax left in the flask after the second 
extraction is freed from nitrobenzene by heat ané 
suction, and the weight of the wax determined by 
weighing the flask. The melting point of the wa 
may be determined without removing the wax from 
the flask. This method is said to give good results 
when applied to slack waxes which contain upwatts 
of 35 per cent of oil. The authors do not explicitly 
recommend the method for use on waxes containing 
small percentages of oil. 

The next development in the art of analyzing wa 
oil mixtures, particularly those mixtures containil 
small percentages of oil, takes the form of a metho! 
by which a partial separation of the oil and wax" 
effected by means of a solvent, the oil-wax mixtut 
removed by the solvent being thereafter analyzed by 
making use of the rather wide differences in the ® 
fractive indices of waxes and their normally 4° 
ciated oils. This procedure is used in the meth 
devised by Wilson and Wilkin (7). 

If a wax of known index of refraction is di 
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THE COMPLETE LINE of 
STRUCTURAL CLAY TILE 


The qualities that characterize 
Natco Structural Clay Segmen- 
Tile, recommend the balance of 
the Natco Line for use in all 
structures. Natco provides a type 
and size for every oil industry 
building need. 
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A leak at the bottom of a tank would 
be repaired at once—for you can see 
the dollars flowing out there. 


But there is a leak in the top of every 
unprotected 55,000 barrel light oil 
tank that wastes $15,000* every year. 


It’s caused by evaporation of the 
lightest, most valuable parts of your 
oil. It can be reduced by the use of 
Natco Structural Clay SegmenTile. 


These tile surround the tank with a 
multiple blanket of dead air, that 
stabilizes the temperature, curbs the 
free flow of heat and cold. They check 
the “‘breathing,”’ by which the tanks 
inhale air at night, exhale dollars 
by day. 

Each tile lays up a square foot of 
insulated, permanent, finished-face 
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wall. The salt-silica glazed faces are 
immune to chemical attack, resist 
weathering and time, never need 
painting. The tile are burned during 
manufacture to a temperature of over 
2000 degrees, and are absolutely non- 
inflammable. 


Erection can be done by common 
labor. First cost is small—and it is 
the only cost. Resultant economies 
continue always, soon pay for the 
cost of the installation. 


Light-oil tanks, vacuum lubricating 
oil plant tanks, any tanks where heat 
or cold needs to be retained, will find 
in Natco SegmenTile an answer to 
their every need. 


*Estimated by an authority. 


















Cross-section showing two courses Segmen- 
Tile. Note curvature in wall. Ends are cut to 
any radius depending on diameter of tank. 
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The Pum 
Refining 
by SegmenTile, toinsulate and protect them. 


PR@FING COMPANY 


General Offices: Fulton Building, Pittsburgh, Pa. 
Branch Ofices: New York, Chanin Bldg; Chicago, Builders Bldg; Philadelphia, Land Title Bldg; Boston, Textile Bidg. 
In Canada: National Fireproofing Co. of Canada, Ltd., Toronto, Ontario 








House Station of the Kendall 
. Tanks are completely walled in 

















110 





THE REFINER AND NATURAL GASOLINE MANUFACTURER 





OCTOBER, 1929 











PROCEEDINGS OF THE NATIONAL PETROLEUM ASSOCIATION 


ed 





in various proportions in an oil of known index of 
refraction and the refractive indices of the mixtures 
determined, a curve can be plotted which will show 
the relation of the refractive indices of the mixtures 
to their composition. By means of such a curve, un- 
known mixtures of oil and wax can be analyzed by 
the simple expedient of referring the refractive index 
of the unknown mixture to the curve. This, broadly, 
is the principle by which the refractometer is used 
in the method of Wilson and Wilkin for determin- 
ing oil in paraffin wax. ‘The principle is applied in 
the following way: 

The wax sample is dissolved in ethylene dichloride, 
the solution chilled to O°C, filtered, and the precip- 
itated wax washed, and the combined filtrate freed 
from ethylene dichloride by evaporation. The oil- 
wax residue from the solvent is assumed to contain 
all the oil in the original sample along with an ap- 
proximately equal amount of soft wax. Wilson and 
Wilkin show that for a given crude source, and for 
paraffin distillates of a similar boiling range, the in- 
dices of refraction of pressed distillates derived there- 
from are nearly constant. The pressed distillates are 
assumed to be identical with the oil which is to be 
found in oil containing paraffin waxes. It is also 
shown that the refractive indices of the waxes which 
are separated by extraction along with the oil are 
also reasonably constant. These two assumptions 
are utilized in the analysis of the oil-wax residue 
separated from the wax sample by means of the 
ethylene dichloride. 

A “reagent oil” which has the same refractive in- 
dex as the wax extracted along with the oil is pre- 
pared by blending. The oil-wax residue is dissolved 
in the smallest possible amount of the reagent oil 
and the whole weighed. Since the reagent oil has 
the same refractive index as the wax contained in 
the oil-wax residue, the addition of the reagent oil 
has the same effect upon the addition of more of the 
wax to the mixture. However, the addition of the 
reagent oil has brought the mixture to a liquid con- 
dition such that its refractive index can be measured 
at ordinary temperatures. The refractive index of 
the mixture which now contains the oil from the wax 
sample, the soft wax extracted along with the oil, 
and the reagent oil, is now determined, and the per- 
centage of oil from the wax sample is determined by 
ceferring the refractive index of the mixture to a 
curve which has been experimentally developed for 
mixtures of pressed distillate and the reagent oil. 
Since the weight of the three-fold mixture is known, 
the actual amount of oil from the sample can be cal- 
culated. 


REFRACTOMETRIC METHOD 
The method of Wilson and Wilkin was studied by 
the American Society for Testing Materials but it 
was finally abandoned. The weakness of this method 
lies, aside from the tedious procedures necessary, in 
the fact that it is necessary to know the index of re- 
fraction of the oil in the sample and of the wax which 








is extracted with the oil. The universal application 
of this test would require the compilation of refrac. 
tive index data for all crudes. Obviously the prep. 
aration of any such body of data is out of the 
question. 

A refractometric method for determining oil in 
paraffin wax which lends itself well to routine work 
has been described by Diggs and Buchler (8). This 
method utilizes an adaptation of the simple proce. 
dure already mentioned by which the composition of 
oil-wax mixtures is determined by referring the re- 
fractive index of the unknown mixture to a curve 
which shows the relation between refractive index 
and composition. The principle feature of this 
method is the way in which the refractive indices 
of the oil-free wax and wax-free oil components of 
the wax samples are determined. 

It is shown that filtration of waxes containing 
small percentages of oil through Attapulgus clay 
will quantitatively remove the oil without appreci- 
ably effecting the wax itself. A study of deoiled 
waxes prepared in this way showed that there was 
considerable variation in the refractive indices of the 
waxes, even though they were of the same melting 
point and derived from identical crude sources. 

Pressed distillates of similar boiling range and de- 
rived from similar crude show refractive indices 
which vary systematically with the cold tests of the 
oils. The lower the cold test of the oil, the lower 
is its refractive index. It is assumed that a pressed 
distillate of very low cold test is substantially free 
from wax and that such an oil is identical with the 
actual wax-free oil which would be associated with 
the wax in the sample. A low cold test distillate is 
accordingly taken to represent the oil component of 
the wax sample, while an oil-free wax is prepared by 
filtration of the sample through clay as already men- 
tioned. 

In making the analysis, the refractive indices of 
the wax sample, the wax-free oil and the oil-free 
wax are determined, and from these data the oil con- 
tent of the wax sample can be calculated. The 
method as actually carried out is somewhat sit 
plified, however, by the fact that the refractive 
dices of the low cold test pressed distillates obtained 
under the rather stable conditions to be found in@ 
given plant vary so slightly, that for routine work 
they may be considered to be constant. Hence, the 
refractive index of the oil component of the wax may 
be determined once and for all for a given set of cor 
ditions. Since this is the case, it is only necessaty 
to determine the indices of refraction of the W% 
sample and of the oil-free wax derived from th 
sample by filtration. Under these conditions, th 
data habitually handled would be the assumed 0" 
stant index of refraction of the wax-free oil, and the 
experimentally determined indices of the oil-free W™ 
and of the wax sample. The calculation of the ol 
content of the sample can be made mathematical) 
but the calculation is more easily made graphicall! 
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the representative display of 


BRISTOL’S 


Recording Instruments and 
Automatic Control Equipment 
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Illustration Fig. No. 2846 


Model 11-M_ Bristol’s Recording 
Pressure Gauge has been developed 
especially for Oil and Gas field use. 
The case is made of an aluminum 
alloy, non-porous, rust-resistant, and 
moisture proof. Simple in design 
and rugged throughout. An _ ideal 
instrument for use on pipe lines or 
at exposed places about the plant. 
While at Tulsa ask our representa- 
tive to show you this instrument— 
Booth No. 1-2. 
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CHROME WAL! 





Watwortu C. N. I. pipe has the same 
outside diameter as wrought iron or steel 
pipe ... It can be cut and threaded with 
power or hand tools and carries regular 
pipe threads, enabling it to be made up 
with screwed pipe fittings . . . Walworth 
C. N. I. fittings of the same material are 
available. 


The additional strength of C. N. I. pipe is 
important. Breakage in transportation and 
handling is eliminated. Deflection tests 
show that it will withstand severe strains 
without breaking or cracking. Bursting 
tests by water pressure prove C. N. I. pipe 
is much stronger than ordinary cast iron. 


Many of the 


of cast 


NICKEL 


C. N. I. pipe is regularly made and supplied in five-foot lengths, threaded 
and coupled (standard pipe threads), but can be supplied with plain ends, 
ends beveled for welding or grooved for Victaulic joint. 

Longer sections can be supplied by welding together two or more lengths. 
Welding may be done at the factory or on the job. 

The fine grain structure of the Chrome-Nickel-Iron makes C. N. I. pipe 
much less vulnerable to the attack of certain corrosive agents that destroy 


steel and wrought iron. 


For full particulars about Walworth C. N. I. pipe . . . address Engineering 
Products Division, Walworth Company, 51 East 42d Street, New York City: 
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Its Advantages 


Can be threaded and cut easily 
and quickly. 


Makes up with screwed fittings - 


of same material. 


Close grained structure increases 
resistance to corrosion. 


Greater strength reduces break- 
age to minimum. 
Easily welded. 


No caulking necessary for tight 
joints. 

















IRON 








e}frestrictions on the use 
tliron pipe are now removed 


Cast iron pipe has many recognized 
advantages, but its use has been restricted 
because it was available only in the bell 
and spigot or flanged types. 

Now Walworth offers a new cast alloy 
pipe of Chrome- Nickel-Iron which .. . 
because it can be made up with screwed 
fittings and can be cut and threaded on 
the job . . . lifts the restrictions from cast 
iron, yet retains all the desirable advan- 
tages of corrosion resistance and long life. 
Walworth C. N. I. pipe offers an easy 
solution for many of the most difficult 
piping problems in the building industry, 
in oil, water and gas lines, in the process 
industries . . . and in oil production and 
refining operations. 


C. N. I. PIPE AVAILABLE IN 
144" —2"—244" —3"— 4"— 5" and 6" sizes 


THREADED Gasé 
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by means of a mechanical chart which has been de- 
signed for the purpose. 
SOLIDIFICATION-POINT METHOD 

In applying this method to the analysis to crude 
scale and slack waxes, it is necessary to reduce the 
oil content of the sample to about 2.5 per cent by 
pressing or extraction before the oil-free wax can 
be produced from it by filtration. It is stated, how- 
ever, that in ordinary routine work, it is necessary 
to prepare the oil-free wax only occasionally. 

The direct refractometric rvethod appears to be 
well adapted to plant control work where speed is 
required and where the materials handled are sub- 
stantially uniform and of known characteristics. It 
is obvious, however, that the method would not be 
satisfactory where waxes of varied and unknown or- 
igin are to be analyzed. 

A method for determining oil in wax which repre- 
sents an effort to devise a procedure which will be uni- 
versal in application in that each determination stands 
by itself without any particular reference to the source 
of the material to be examined, is the solidification 
point method (9). This method makes use of an oil-wax 
residue which is obtained from the sample by extraction 
with ethylene dichloride. The weighed oil-wax residue 
is dissolved in a weighed amount of a reagent oil of 
known solidification point and the solidification point 
of the mixture determined. The solidification point of 
the reagent oil will obviously be raised by the wax con- 
tained in the oil-wax residue. It is assumed that the 
oil contained in the residue is without effect upon the 
solidification point of the reagent oil. 

If a calibration curve were available which would 
show the effect of various concentrations of the wax 
contained in the wax-oil residue upon the solidification 
point of the reagent oil, the wax content of the mixture 
of the reagent oil and the wax-oil residue could be 
readily determined. Such a calibration curve is ob- 
tained in the following way: 

It is shown that successive portions of wax removed 
from the sample by repeated extraction with ethylene 
dichloride are identical in effect upon the solidification 
point of the reagent oil. Hence, after the oil has been 
extracted from the sample, a second extraction is made 
by which a sample of oil-free wax is obtained which is 
identical with the wax contained in the oil-wax residue. 
This oil-free wax is used along with the reagent oil to 
construct a calibration curve which will show the sol- 
idification points of various concentrations of wax in 
the reagent oil. The percentage of wax in the mixture 
of reagent oil with the oil-wax residue is obtained by 
referring the solidification point of this mixture to the 
curve. Since the total weight of the mixture is known, 
the amount of oil present may be calculated. 


MODIFIED PRESS METHOD 
The solidification point method has been found to 
give accurate results only in the hands of experienced 
operators, but the tedious nature of the procedures re- 
quired eliminates the use of the method in routine work. 
This method was studied by the American Society for 
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Testing Materials but it was finally dropped from con- 
sideration for the reasons given above. 

The American Society for Testing Materials has re. 
cently adopted as a tentative method a modified form 
of the old press method (10). The tentative method as 
it now stands calls for the use of small disk shaped 
samples of wax which are made by pouring melted wax 
into a mold. The samples are weighed in closed weigh- 
ing bottles, along with two carefully dried cloth disks, 
The cloth-wax sandwich is included between layers of 
filter paper and pressed at a pressure of 1000 pounds 
per square inch between metal platens through which 
water circulates in order to maintain the platen as- 
sembly at 60°F. After the pressing is complete, the 
sandwich is dried at 212°F. in a weighing bottle and 
weighed. The platen assembly used allows the simul- 
taneous pressing of three samples. 

As a result of the modification of the press method 
this method will now give fairly concordant results in 
the hands of different operators. It is still true the 
results obtained by the press method bear no direct re- 
lation to the actual oil content of the wax and this is 
recognized by the American Society for Testing Mate- 
rials in the title of the tentative method which reads 
“Tentative Method of Test for Expressible Oil Moist- 
ure in Paraffin Wax.” This method is recommended 
only for waxes having melting points of 108° or higher. 

Although the press method does not give true evalua- 
tions of the oil content of the wax, it does give impor- 
tant and valuable information as to the degree of re- 
finement of the wax. Inasmuch as the trade has be- 
come accustomed through long usage to evaluated waxes 
upon the basis of expressible oil and moisture, the im- 
proved press method can be used without causing any 
confusion in the industry. such as might result were a 
method adopted which showed the true oil content of 
the wax. As a matter of fact, refined waxes having 
melting points of 118°F. or higher, are, to all intents 
and purposes, oil-free and the melting point and other 
characteristics of the wax claim the attention of the 
uses. 

As the situation now stands, there is not as yet avail- 
able a method by which the actual oil content of paraf- 
fin wax can be determined with ease, accuracy and cer- 
tainty. However, any one of the methods which have 
been described may be used with satisfaction under cet- 
tain circumstances, provided due consideration is give? 
to the capabilities and shortcomings of the particular 
methods. 
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SEAMLESS ENDURO KA2 
— Easily Fabricated 





£ ee working properties of Seamless Pipe 
of Enduro KA2 are similar to those of 
ordinary steel. It can be easily bent, thread- 
ed, flanged or otherwise formed, thus 


iiidiccdlini cami che is facilitating the work of installation. 
expanded at both ends and 

flattened (cold worked). : Z See 
This ease of working is in marked contrast 
to the fragility of special non-corrosive 
materials heretofore used, such as glass, 


stoneware, and high silicon cast iron. 


Because of this outstanding advantage, 

Seamless Enduro KA2 is finding extensive 

use in many industries where agents corro- 

Seamless Enduro KA2 belled sive to ordinary ferrous materials must 
in the cold state. be handled. 


Seamless Pipe of Enduro KAZ is furnished 
with plain ends, threaded and coupled, or 
with flanges of Enduro KA2. Cast fittings 
of Enduro KA2 can also be supplied. 


The Seamless Enduro KA2 booklet 
gives the chemical, physical and 


Sopatons Ropees KAS flat- 
— aa other properties of this new chrome- 








racture. 


nickel alloy. Send for a copy. 
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Enduro KA2, manufactured by Central Alloy Steel Corporation, is fabricated into seamless tubes and pipe by 


THE BABCOCK & WILCOX TUBE Co. 
Works and General Sea m ] é SS General Sales Office: 


Offices: 85 Liberty Street 


Beaver Falls, Pa. ND URC) New York 
= NIROST. 


ae and Piping 
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EQUIPMENT 


fer 
REFINERY 


SERVICE ~ 


REACTION CHAMBERS REFLUX TOWERS 
DEPHLEGMATORS ~ « EXPANSION CHAMBERS 


BUBBLE TOWERS ~ ACCUMULATORS 


PRESSURE STILLS ~ CONDENSERS 
VACUUM STILLS ~ INTER-CHANGERS 


STRIPPING DRUMS ~ SOAKING DRUMS 
TAR SEPARATORS ~ : CRACKING CHAMBERS 


ee 
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WATER TUBE BOILERS -» COMPLETE WAX PLANTS 
MOTOR TRUCK TANKS 

REFRIGERATING MACHINERY 

MULTITUBE HEAT EXCHANGERS 

DROP FORGED STEEL VALVES a FITTINGS 


HENRY VOGT MACHINE Co. 


( Incorporated ) 


LOUISVILLE, HY. 
Branch Offices: New York Chicago Philadelphia Cleveland Dallas 
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Marketing Problems 


By W. T. HOLLIDAY 
President, Standard Oil Company of Ohio 


take almost all his time and attention. Many of 

them we would not feel free to discuss in public. 
Our own peculiar problems, however, are complicated 
by general conditions which constitute common market- 
ing problems of the industry. Some aspects of these 
common problems I would consider. 

It would be folly for anyone to attempt to offer prac- 
ticable solutions of the basic problems of our industry. 
Some time ago I received a letter from a jobber advising 
that he had invented a price structure which would solve 
all of the marketing difficulties and enable all of the oil 
marketing companies to make more money, stating that 
he would be willing to divulge his plan to our company 
provided he had a contract from us in advance agreeing 
to pay him certain royalty upon all of our company’s 
sales. Of course no one knows better than you gentle- 
men that there is no panacea for our present difficulties, 
and you probably each have had the experience, no mat- 
ter what particular marketing policy you adopted, of 
wishing you had tried something else. I suggest that ulti- 
mately our problems will have to be solved by economic 
evolution and that about the most any of us can do is try 
to determine what the economic tendencies are and at- 
tempt to steer our respective courses with the economic 
tide. 

DEMAND FOR AUTOMOBILES BASIC — 
GASOLINE SECONDARY 


| take has marketing problems of his own that 


Gasoline prices for a long time have been the lowest 
of all basic commodities. On top of this situation we 
have had for a long time a fluctuation of prices and a 
variation of prices among competitors, resulting from 
widespread price cutting, open and secret, which indi- 
cates a fundamentally unbalanced economic condition. 

Almost all of the economists who have considered the 
industry have failed to take into account the results of 
the fact that the oil industry is one whose law of supply 
and demand involves what is called a derived or sec- 
ondary demand. The demand for its principal product 
is secondary to the demand for the products of an en- 
tirely different industry. It has been the advertising, 
price reduction and resultant increased production of the 
automobile industry which has created the demand for 
gasoline. Advertising and price cutting of gasoline do 
not materially increase the demand for that product. 
They simply take the business from one competitor and 
give it to another. In such an industry of secondary 
demand, therefore, there is in times of economic equili- 
brium, a follow-the-leader price tendency. Competitors’ 
prices under normal conditions go up and down with 


those of the largest competitor and when there is n 
oversupply prices tend to be fairly uniform in a give 
territory. We all can remember when that conditio 
existed in our industry and we also can remember tha 
the industry came in for criticism because of that situa. 
tion. We were being criticized for a condition that was 
economically normal at that time to an industry whose 
demand is a secondary demand. The steel industry, for 
example, has behaved in much the same way because it, 
too, sells a basic product, the demand for which is cre- 
ated by other industries. The very fact, therefore, that 
today we have so much advertising and price variation 
as to gasoline, indicates that our industry is far from 
economic equilibrium. Price cutting in our industry has 
a peculiar significance. Since it cannot stimulate the 
total demand, it tends toward industrial self-destruction. 
It indicates that the industry is performing a surgical 
operation upon itself in an unconscious effort to restore 
itself to economic health. 


SURPLUS DISTRIBUTION FACILITIES 


Price cutting in our industry represents the pressure 
of an over-supply of products. The public’s interest has 
been injured by reason of the fact that price cutting has 
represented the invasion of more distribution equipmet! 
than was needed, with a consequently rising cost of dis 
tribution. Ultimately such unnecessary duplication of 
distribution facilities must throw back upon the public 
the cost of such uneconomic distribution. The ordinary 
man on the street appreciates the waste involved in u0- 
necessary duplication of service stations and pumps, but 
he does not realize that the original cause of this wa 
over-production of goods and that the means by which 
the over-expansion of distribution facilities Wa 
achieved was price cutting. 

How did we come to this present situation? Will we 
not have to admit that our industry has been a sort 0! 
Klondike boom? Our industry might more properly 
be called the gasoline business, and it really had its be 
ginning only about 17 years ago. A new and rapidly 
expanding industry like ours usually has three stages”! 
development. The first stage is characterized by "?! 
expansion and wide margins of profit which are needed 
to make possible such rapid.expansion. In the secom™ 
stage there is an inrush of outside capital attracted by 
those wide profits, until the business becomes over 
crowded and there is over-production and demoralizt 
tion of prices. Then comes the third stage, a pet 7 
sifting, survival, merger and getting down to 4 bras 
tack efficiency, a hard-pan proposition with the boos 
all gone. Has not our industry passed through thos 








OBER, 1929 


re is n 
a given 
ondition 
ber that 
at situa- 
that was 
y whose 
stry, for 
cause it, 
h is cre- 
re, that 
rariation 
ar from 
stry has 
late the 
rruction. 
surgical 
) restore 


S 


pressure 
rest has 
ting has 
1ipment 
of dis- 
tion of 
> public 
rdinary 
| in un- 
aps, but 
his was 
+ which 
s was 


Nill we 
sort of 
roperly 
its be- 
rapidly 
ages of 
y rapid 
needed 
second 
sted bi} 
; ove! 
yraliza" 
riod of 
1 brass 
> boo 


a 


1 thos 



















OCTOBER, 1929 





+ Phat ry 
4 2.8 
Ps, bss 





AS etc 


PRESSURE 


RT. SOSA Ges, 
FER Ker mx Oe 
sas ELAR BENS 


EXTENSIONS 


A Gulf Publishing Company Publication 


















PRESSURE EXTENSIONS tale 

























































































' oy 
70-79 Ls. Ss 
\; 18.5 to 100 Inches of Water Differential Pressure 16 to 100 Inches of Water Differential Pressure ose 
13 ie Ta De ia. Det. Bay 
uw ntti vo | 7s | 72 | 73 | 74 [2% ze | ve | 77 | 78 | 70 |%oe wu] e | 4 ve |. 38 feel 2 | 8 537 |e} ee Tex. ae 
<F 16. | 36.75 % | 37.18 | 3740 | 3761 | 16. | 3782) 3803 | 38.24 | 3645 | 38.66 | 16. ie 
> 185] 39515| 39748] 39 40 211 | 40 440] 18.5] 40.668] 40.995| 41.12) | 41.945/ 41 568] 16.5 2 98 7.20 | 3741 | 3763 | 37841 .2| 3806 | 3827/| 3848 | 3869 | 3890] 2 ee 
4 19. | 40.045 | 40 282| 40517) 40750/ 40.963] 19. | 41.214] 41 444/ 41 672 | 41.900) 42 126 | 19 4] 3720 | 3742 | 37.64 | -3786 4] 3829 | 3850 | 3872] 3893 | 3014] 4 i 
& 5] 40.568) 40.608) 41 046 / 41 283) 41 519 41.753 | 41.966 | 42 217| 42.448) 42.677 5 6] 3743 | 3765 | 3787 | 3809 | 38.31 S| 3852) 3874) 3895 | 3916 3038] 6 2 
ee 20 41085 | 41,328 | 41 569/ 41.809) 42.048) 20. | 42.285| 42.521 | 42.755| 42.988 | 43.220] 20 8) 3766 | 3788 | 3810| 38.32 ‘| 3875 | 3897 | 39.19 | 39. 3961 3 Ke 
“¢ 5] 41 506] 41 841) 42.006/ 42.328) 42.570 5] 42.810 | 43.089] 43 286) 43.522) 43 757 5 POR Sinks Boat pee 5e jae pas Sia Seas! 4 OU 
f= «-B | $8! $38] $33] S38] gile | ge] ge] gu] se] eels i] B8| 38 | 89 | B5| $2] 4] 82) 82) BR) 28) 28] 3 He: 
2 43 091 | 43 “a 4 44 t a : , re 
rats 23 44.059 | 44319) 44578) 44.635 / 45.001] 23 | 45.345) 45.508) 45.850] 46100) 46 349 | 23 6) 3854 | 36.77 39.22 | 3944] 6] 3967 | 39. 40.51 | 40.33 | 6 hers 
‘5 24 45 007 | 45.273 | 45.537| 45.800] 46.061 | 26 46.321 | 46579} 46.896 | 47.091 | 47 346] 24, | 3876 | 3899 | 3922] 3944/1 3067/1 38 0.11 4056 | 40: 2 : 
sna 28 45 995 | 46 208 | 46.476 | 46744 | 47-011] 26 | 47-276 | 47.500) 47.008 | 48.082 | 40 322 | 25 Fe ge sane | anae 1. ones |e ta een a cee ae : 
Nt 26 46.844 | 47.121) 47 396| 47 670| 47 942 | 26 48 212 | 48 481 | 48748 | 49.014| 49 279 | 26 2} 39.19 | 3942 | 3965 | 3988 | 40.11 2 4056 | 40.79) 4101) 41.23] 2 poe 
ie 7 47 737 | 48019 | 48299) 48°578| 48 855 | 27 49 130) 49404 | 49 677/ 49.948) 50 218 | 27 41 3941 39.64 | 3987 | 40.10} 4033 4 7a | 41.01 | 41.23 1.46 1 ‘ 
¢ 238 48 613 | 48:900/ 49 185| 49 469| 49.751 | 28 80. 032 | 50.311 | 50 589:| 50 865| 51 139] 28 6] 3962 | 3986 | 4009/ 4032/ 4055] #6 4101 | 41.23) 4146) 4168] % 
Wye 29 49 473 | 49765) 50.056 | 50 345| 50 632 | 29 56 918 | 51 202] 51 484| 51.765) 52 O44 | 29 @] 3983 | 4007 | 40.30) 4054 | 4077] 8] 41.00] 41.23 145 | 4168) 4190] & = 
Hey ) 50 319} 90616 | 50.912 | 51 205 | 51.498} 30 | 51 768) 82.077) 62.964) 82 690) 52.994 | 20 Pe ae APPR ipa MT ee sail anak Tiaie P sataat aca tie me 
Se 3 $1 151! 51453) 51753] Se ose] S249] 31 82 64 | 52 4 83 230) 39 4 “ - a ; 2 O35 ae 23 eH 4120 2 nas $148 9 4212 23 2 ee 
R 51 909 | 52276) 52.581 | S52 .685| 53 187] 32 53.486 | 53. 7 ’ ; . : r ; a x x ett 
x fe B 62.775 | 53.087) 53.397) 53.705) S011) 33 54.316 | 64619 | 54.920) 55220) 55 518] 33 4&1] 4067 40.91 41.15 41.39 41.62 8] 41.86 42.33 42.56 42.79 4 fa} 
ud u 53 569) 53.885) 54.200) 54512] 54.623 | 34 85.133 | 55 440| 55.746 | 56050| 56 252 | 34 3 3 41.12) 4 160 |. 4.84] 8 42.31 | 4254 | 4277) 4300) #& tid 
sd % 54 351 54.672 | 54.901 | 55 308) 55.624 | 35 85 937 | 56.249 | 56.560 | 66.868) 67 175 | 35 a one | 4a) eae | en | aes leet des ee ee ae oe 
eS 6 55 122| 55 447] 55.771 | 56.003/ 56.413 | 36 86.731 | 57.0467 | 67.962 | 57 675| 57 986 | 36 21. | 4210 | 42.35 | 4260 7) 3.09 | 21. 43.57 | 4381 .29 | 24. othe 
Sy n 55 882 56212) 56 540 | 56 867) 57 191} 37 $7 513 | 57 84 | 58.153) 56.471) 58.786 | 37 22. 43.09 | 43.35 Pir 44.10 | 22. 44.35 | 460) 44.84 45.33 | 22. ey! fo 
+e) 38 56 G32 | 56.967| 57.299] 57 690| 57 959 | 38 58 286 | 58.611 | 58934) 59.255] 59 575] 38 23. | 4406 | 4432 | 4458 | 4484 | 45.09 | 23. 4560 | 4585 | 46.10 | 46.35 | 23. Soh 
ae 39 57 372 | 57 711| $8048 | 58.383| 58 716 | 39 69 047 | 50 377 | 50.704 | 60 030/ 60 354 | 39 24. 45.01 45.27 46.80 | 46.06 | 24. 46.32 | 58 | 4684 | 4709 | 47.35 | 24. wal 
4 0 58 103 | 58.447| 58788 | 50 127) 50.464) 40 69.900 | 60.133} 60 465| 60.795| 61.123] 40 a oes | anaes | dam aede | eee Ga ee a ae aia’ Vi ee 
vias 41 58.825 50.173 | 59 518| 50.862] 60 203] 41 60.543 | €0.880} 61.216/ 61 550| 61 saz] 41 26. | 4684 | 47.12 | 4740 | 47.67 | 47.94) 26. | 4821 | 4848 | 4875 | 4901 | 49.28 3 sie? 
at 2 50 538 | 59.800) 60.239| 68 587| 60.933 | 42 61.276 | 61 618 | 61.958] G2 206| 62 G32 | 42 27. | 47.74 | 4802 | 4830 48.85 | 27. | 4913 | 4940 | 49.68 | 49.95 $022 | 27. f 
hy 43 60 243 | 60 509| 60.952 | 61 304) 61 654] 43 62 oe | G2 347 | 62 691 | 63.033 | 63 373 | 43 28. | 4661 | 4890 | 49.19 | 4947 | 49.75 | 28. | 60.03 1 | 80. 50.86 o118 1 a 
Laan “ 60 939 | 61.299 | 61 657 | 62 013| 62.367] 44 62-718 | 63.068} 63 416 | 63.762 | G4 106 | 44 29. | 4947 | 49.77 60.3% | 6063 | 29. | 5092 | 51.20| 51.48 51.76 04 
aN, “5 61 628 | 61 92) 6234) 2714) 69.071] 45 63.427 | 63.781 | 64.133 | 64.483 | 64.831 | 45 ‘a pel, Cee PF snes. | cade tak ¥ dite ttle war | cere | ea te ; 
i | @e.6r7 ei | 65.195] 65.547 | 46 31. | 51.15 | 5145 | 61.75 | 6205 | 5235) 31. | 5264/| 5294 | 5323 | S352 | 5381 | 31. 4 ie 
As el @ bes | 69255 | eg.7ea| on one | 4 m8 " Gat | 3.100 $s saz | 68.900 | 60 256 | 47 32. | 51.97 | 5228 | 5258 | 6288 | 6319 | 32. | 5349 | 53.78 | 54.03 | 54.38 | 5467 | 32. 
Ie: 48 63 649 | 64.025 | 64.399) 64770) 65 140) 48 65.507 | 65.873 | 66 236 | 66 507| 66 957 | 48 33. | 52.78 | 53.09 53: 53.70 | 64.01 | 33. 64.62 | 54.92 | 55.22 | 55.52 3. ; 
9 64 309 | 64 688 | 65.066 | 65.442 | 65 815 | 49 66 186 | 66 565 | 66922 | 67 287| 67 651 | 49 34, | 5357 | 53.88 | 64.20 | 5451 | 5482134. | 5513 | 5644) 55.75 96.35 4 
3 nit "badead aaiaes toate hetued gaine onl Reese! Peed Panes. geared Geer? xe 3s. | 5435 | seer | s499| 8531-| 5562] 35. | S596 25 | 56.56 7 | 5718 | 35. 
x 2 a. r : . . . 18 | 38. 3 
“A 5 65 008 | 65:905| 66 381) 66 764| 67 145| 51 67 623} 67.900] 68 274| 68.647| 69.017 | 51 36. | 5512 | 5546 | 65.77 | 5609 | 5641/36. | 56.73 | 57.05 | 57.36 | 57.68 | 57.99 
oe 32 66 248 | 66 630 | 67 028| 67 415 | 67 600] 52 68.162 | 68.562 | 68.940| 69.317| 69 691 | 52 37. | 5586 | 56.21 | 5654 | 5687 57.19 | 37. | 57.51 | 5783 | 58.15 | 5847 | 58.79 z. Bi 
ae 3 66 882 | 67 277| 67 670| 68.060) 68 449] 53 68 835 | 69218 | 69 600| 69 980| 70.358] 53 38. | 56.63 | 56.97 | 57.30 | 6763 | 57.96 | 38. sesi | $093 | 9929 | 5958 | 38. 
ts 4 67 510| 67 909 | 68.305| 68.699| 69 091 | 54 69 481 | 69.868 | 70.254| 70.637/ 71.018 | 54 39. | 57.37 | 57.71 | 584 66.38 | 68.72 | 38. | 5905 | 5938 | 59.70 | 60.03 | 6035 
ttt 55 68 132 | 68 535 raat 69 333 | 69.728 | 55 70.121 | 70.512] 70.901| 71.286] 71.673 | 55 pe Ty I a sara | cnes ten | ens | ents | ence | on esta 1a: K 
5 | | . : ; 
749 | | 5 | 7 7 7 7 7 7 41. | 5683 | 59.17 | 69.52 86 | 60.20) 41. | 60.54 61.22 | 61.55 | 61.68 / 41. 
&% | &%300| oor0| op tar| so se2| room| sr | mass | ti ma| seime| seca | re oe | or fz. | so5e | o909 | 0: oss | az. | size | sree | ores | 6230 | exes ) az. 
88 | 69 966| 70379| 70790| 71 198| 71.604) 58 | 72 008| 72410| 72 609| 73 207| 73 602 | 58 43. | 60.24 | 6060] 6095 | 61.30] 6165 | 43. oo | 62.35 | 9269 | 9303 $237 a. 
o) 70 566 | 70983| 71 .396| 71.610| 72 219] 50 72 627| 73.092) 73.434) 73.835 | 74 233] 50 “4 60.94 | 61.30 | 61.66 “. | 6272 ! 
C7) 71 162 | 71.562 | 72 000 | 72 416 | 72 829 | 60 73.230 | 73 648| 74054) 74 458| 74 860] 60 it she “« ’ s. 
y 46. 
1 7 | 72 see % 61 73 847 75 076 | 75 481 | 61 46. 62.31 68 46. 
e 72 | 73 190 4 e 74 450 3.00 76.097 s 47. | 62.98 47. 3 4 
id 7 me a = 
6 
dl 5 
= * > 
76 78 
n 78 10 68.34 Hn 
694 82. 
BO 278 - +4 a 
e 55. 
72.32 | 56. 
more S “imp at 
7 b 
59. 
60. 
retiaies 


users of orifice meters are still 
using the First Edition of Pressure 
Extensions, compiled by the late 
Henry P. Westcott and originally 
published in 1920. There are now 
two Metric publications of Pressure 
Extensions which represent im- 
provements of sufficient importance 
tomake their use desirable every- 
where orifice meter records are 
being handled. 

The information given in the 
modern book of Pressure Exten- 
sions parallels that in the obsolete 
edition. The range of both sets of 
tables covers pressures from 29 
Inches Mercury Vapor to 500 
pounds. However, the 2” longer page 
ofthe new book permits a much bet- 
ter arrangement of columns and fig- 
ures. The increased page depth also 
Permits a repetition of column head- 
ings midway down the page which 
Saves eye-travel. It also permits 
greater horizontal spacing between 
‘very five lines. 


A CONSIDERABLE number of 

















































The chief advantages of the newer 
arrangement of Pressure Extensions 
is that they permit more rapid work. 
This is accomplished mainly by 
changing the physical characteris- 
tics of the pages so that the eye can 
find the desired reading much more 
quickly and with less effort. 

‘To secure this improvement, a 
soft yellow paper is used. Quite bold 
and legible type, with proper differ- 
entiation in boldness between the 
index and extension columns com- 












































pletes an arrangement that attains 
maximum readability with a mini- 
mum of strain on the user’s eyes. 


Since this book covers much more 
data than is ordinarily required for 
general use, the first 21 pages are 
bound in lighter and cheaper form. 
The range covered in this abbrevi- 
ated book goes to 49 pounds. Where 
this range is sufficiently high, the 
abbreviated edition is recommend- 
ed because of the easier handling of 
fewer pages and the saving in cost. 
The paper used is a tough, heavy 
stock, selected for its wearing qual- 
ities. Explanation of the use of the 
tables appears in both books. 

Weare glad to submit both books 
on approval for comparison and 
without obligation to buy them. One 
or the other will certainly be found 
a great improvement over the 1920 
edition of Pressure Extensions. The 
price of thecomplete book (87 pages, 
cloth binding) is $12.50; of the ab- 
breviated book (21 pages stiff paper 
binding) $2.50, parcel post prepaid. 


Sales Service: Westcott & Greis, Inc. Dallas, Tulsa, Los Angeles 
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first two stages and is it not now in the beginning of 
that third stage? 


ENTRY OF NEW BLOOD 


We had over-production of crude oil. We got over- 
production of refining capacity. And then we got over- 
production of distribution facilities. The overproduc- 
tion of refineries called for marketing outlets and it 
put new people into the marketing business by offering 
tank car gasoline at prices so far below service station 
prices as to supply an irresistible magnet to them. This 
was accompanied by the putting of new dealers into the 
retail business by the orgy of pump !):ning and similar 
practices. The result, of course, was the reduction of 
gallonage per pump and the mounting cost of distribu- 
tion. Contrast, for example, the gallonage of an aver- 
age service station today with that of a horse-drawn 
tank wagon of 20 years ago. 

At the time the governor of South Dakota entered the 
gasoline business, some of the larger >] companies cane 
in for criticism at the hands of the Federal Trade Coin- 
mission and others because they did not reduce the'~ 
retail prices to a closer margin above current tank car 
prices. As we look back upon it now, we might say 
that our present demoralization might have been pre- 
vented if those companies had fought the issues at that 
time by reducing their retail prices to a point where the 
margin between the tank car and service station prices 
would not have attracted newcomers into the marketing 
business. The answer is that economic laws operate 
because human beings always behave like human beings. 
Economics was the original behavioristic psychologist ! 
The industry was still in the first stage of development : 
the oil companies already in business could sell at the 
prices they asked because their distribution facilities 
were still needed to supply the demand and they could not 
sell at a loss or at a narrow margin of profit and make 
enough to éxpand their facilities in proportion to the 
increase in demand. The larger oil companies were not 
buying distress gasoline; they were making their own 
at costs which would not permit them to narrow mar- 
gins without loss or at least without diminution of profit 
beyond what their expansion requirements demanded. 
Our industry, as I said before, went through the first 
two economic stages of a rapidly expanding industry. 
It is idle to criticize it for having behaved in accord- 
ance with economic law. A very part of economic law 
is that men do not have foresight as clear as hindsight. 


WHAT CAN WE LEARN TODAY BY HINDSIGHT? 


If the immediate cause of over-crowding in the mar- 
keting end of the business was excessive margins, then 
clearly the lesson of the past is that margins must be- 
come sufficiently low to prevent attracting new-comers 
and to force the uneconomic units out of the business. 
We know that when the margin between tank car and 
service staticn prices gets beyond a certain point, price 
cutting in the tank wagon and service station price oc- 
curs. And we know that when the margin between 
tank wagon and service station prices gets beyond a 


certain point, price cutting by the dealers occurs. Sooner 
or later those margins have got to narrow. 

Nevertheless, we see today competition forcing down 
the tank car price and marketing companies failing to 
reduce their tank wagon and service station prices. And 
we see these same marketing companies competing on 
tank wagon prices without considering its eftect upon 
service station prices. Oil companies are continually 
permitting competition to change not only their prices 
but their price structure. For example let us Suppose 
that the general margin between tank wagon and sery- 
ice station price was three cents. Someone starts sell- 
ing at a one cent lower tank wagon price. The com- 
petitors are compelled to meet that tank wagon price, 
and by failing to reduce their service station price at the 
same time, permit the margin to be extended to four 
cents. In this way we all have witnessed the price 
structure itself changed from a two or a three cent 
margin to a five or six cent margin. The result is the 
continued increase of new dealers attracted by the wide 
margins. As the margins widen, price cutting of the 
service station price inevitably follows. 


BENEFIT OF UNIFORM NARROW MARGINS 


Eventually in this process neither the public nor the 
dealer is benefited, but rather is damaged. The in- 
creased number of pumps reduces the gallonage per 
pump, increases the cost of distribution and reduces the 
dealer’s profit to the point where he needs a wider and 
wider margin. 

If we are to learn the lesson of the past, have we 
not eventually got to realize that there is some price 
structure, that is, relativity of tank car, tank wagon and 
service station prices, which is sound for a given terfi- 
tory and which must not be permitted to be changed by 
competition on one particular price in the structure? 
If a price structure is sound, then it is worth fighting 
for, and if one particular price in the structure has to 
be declined, the entire structure should be correspond- 
ingly declined. Until this is done we will continue to 
have in the marketing end of the business itself (a 
there has been in the industry as a whole), a shifting 
division of the entire margin which will continue to at 
tract newcomers into the particular division enjoying the 
wider margin and postpone the day of elimination 0 
over-supply of distribution facilities. 

Coupon book discounts, commercial discounts, secre! 
rebates and all other forms. of price cutting, open 
secret, have been the inevitable by-product of the mar 
gins which made them possible. The Marketing Code 
now being adopted by the industry aims to strike out the 
element of secrecy in price cuts and to force prices out 
into the open, unobscured by secret concessions OF im: 
measurable bribes like building and painting. No om 
however, expects the code to change economic cause 
So.Jong as margins permit, there will be price cuttmg 
and in spite of the code the price cutting on the part 
of many of the dealers, at least, will be secret. I 
the code itself, inconsistent with its whole purpos€ 
tenor, permits secret price cutting in its provision as t0 
































Sooner 


x down 
ling to 
s. And 
ing on 
t upon 
inually 
prices 
uppose 
1 sery- 
ts sell- 
e com- 

price, 
at the 
o four 
» price 
e cent 

is the 
e wide 
of the 


[INS 


or the 
he in- 
ye per 
ces the 
er and 


ve we 
» price 
yn and 
. terri- 
ved by 
cture? 
ghting 
has to 
spond- 
nue to 
lf (as 
rifting 
to al- 
ng the 
ion 0! 


secret 
en or 
> maf- 
Code 
yut the 
es oul 
or im- 
o one, 
‘aises: 
utting, 
e part 
ndeed, 
se and 
) as t0 





OCTOBER, 1929 A Gulf Publishing Company Publication 121 
% * ® * 
Oil Refining Equipment 
W. build all types of 
equipment such as: 


TOWERS 
AGITATORS 


i ape Fern 
IMPREGNATOR SHELL 


(Sd 


ABSORBERS —™"S" FRessunE MEAT EXcHANcen 
TANKS otal Ul 
CONDENSER BOXES 
EXCHANGERS 
ANGLE BENDING 





STILL BOTTOMS SPHERICAL HEAD (15ft. diameter) 


FABRICATED 
PLATE WORK 


SPECIAL 
MACHINERY 


Estimates on Request = 
SPECIAL HEAVY TANKS 
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commercial discounts in. states where such discounts 
have been in vogue. 

The public interest, as well as the interest of the 
gasoline business, requires the narrowing and mainten- 
ance of margins to a point where undue economic waste 
will cease. Have wé not eventually got to reverse the 
process which brought us to our present state by getting 
back to a margin of profit from the well to the consum- 





Fire Prevention and Safety 


By JAMES J. HERBERT 





er and a division of that profit among the vertical dj- 
visions of the business, neither of which will permit 
over-production in any branch of the industry? Codes 
of ethics, trade associations and similar movements can 
be helpful in the way of education and perhaps of ac- 
celeration of economic trend, but in the last analysis our 
problems wili have to be solved, as they were created 
by economic evolution. : 


Standard Oil Company of Ohio 


today, I could not help but think that those of you 

who have attended the National Petroleum Associa- 
tion meetings regularly during the past two and one- 
half years justifiably have many morbid thoughts pass 
through your minds every time you see my name appear 
on the program. My talk always deals with the same 
subject and it is usually divided into three principal 
parts. In the first place I generally describe in more or 
less detail, the causes of fires which one or many of 
you have experienced. This is not always a very pleas- 
ant subject —to bring back the story of a fire which 
may have completely or partially destroyed the refinery 
represented by one or more of you gentlemen present. 
It is perhaps more or less interesting to other refinery 
representatives, but probably quite morbid for the af- 
fected ones. 

In the second place, I usually paint a picture of dis- 
aster for those who do not practice fire prevention and 
fire fighting as well as accident prevention and first aid. 
In this sense I feel more or less like the man who takes 
great delight in telling little children to be very careful 
and behave well, less the proverbial “Boogey Man” gets 
them. 

Lastly, I usually devote a small portion of my alloted 
time in mildly censuring everyone for not co-operating 
completely enough with this department. It is quite 
true that there is no compulsion called for in adhering 
to this work, as it is merely something of which each 
member may or may not partake—according to his 
wishes. Nevertheless, I feel that this department can 
be of such value to every member, if every member 
does his part, that members who do not co-operate are 
deserving of at least a light censure. 

All in all, my talks usually refer to disaster and are 
of a haggling nature. 


|: planning the very meagre talk which I am to give 


Now today I am going to follow the same procedure. 
I have one story and I am going to stick to it. 

I am not going into detail about many fires which 
the association members have experienced, because in 
the past year there has only been one of any serious 
consequences—to my knowledge—and that is the fire 





which took place on the property of the Continental 
Refining Company in July. 


LESSONS LEARNED FROM FIRE 


At this time, mention should be made of the fine spirit 
which the Continental Refining Company showed in 
sending to this department for distribution to all the 
members such a detailed and helpful report. If there 
are any members present who have not read this report, 
I refer them to the bulletin of the department of Wel- 
fare and Insurance of September 7. The Continental 
not only described the fire, but listed the lessons which 
they learned as a result of it: 

1. They gave proof of the need of a large supply of 
water which prevented their burning gasoline and 
cylinder stock mixture from spreading over the 
ground before cooling, to adjacent buildings and 
tanks. 

2. They suggest that ammonia coils be protected from 
fire hazards less the heat burst them and prevent 
the firemen from entering the zone on account of 
ammonia vapors. 

3. Alleys which might carry gasoline vapors from a 
filter house to a bone burning house, should be 
guarded against. 

4. Power for water pumps should be obtained from 
more than one source—electric power as well as 
steam. 

5. Construction of a filter house should be of such 
nature that if a filter overflows or there is a spill 
the liquid cannot reach the lower floor; this caf 
be overcome by a proper drainage system. 

6. Stairways should lead to a filter house from the ex- 
terior, thus preventing the possibility of burning 
liquid from flowing down the stairs. 

7. Filters should be placed on steel supports, independ- 
ent of the building walls, so that in case a wall of 
two is blown out, the filters will remain standing. 

8. Large windows or curtains may be placed in the 
walls of a filter house so that if there is an explo 
sion, the gasses may leave by these outlets in place 
of exerting a pressure on the building walls and 
perhaps blowing them or the roof away. 

9. When a refinery is located near a body of water, 
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MS KEE SERVICE IS WORLD-WIDE], 


rom a Field of Sand to 


a Complete Refinery 
-in 8 ‘Months 


__A Ms Kee Record| 


HE illustration at the left shows the Site and the airplane view 
at the right shows the completed Refinery erected at Ham- 
burg, Germany. 


On November Ist, 1928, when the erection force took pos- 
session, the site was a barren piece of ground, consisting largely of 
sand dredged from the river. On July Ist, 1929, a complete 6,000 
barrel refinery had been erected on this site and was ready for 


operation. 


Not only was this work completed within the short space of 
eight months, but it was accomplished in spite of the most severe 
winter in the history of Continental Europe. During three of 
these months practically no construction work could be carried on. 


In addition to the erection and equipment of the refinery itself, 
the work included warehouses, docks and equipment for handling 
crude and finished products; coal unloading docks, storage and 
handling equipment; complete systems for water, fire protection, 
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9EIms KEE SERVICE 1S WORLD-WIDE 


1|in Hamburg Germany 


air lines, electric power and lighting; office, administration and 
laboratory buildings, etc. 


This complete program is typical of McKee world wide service, 
including not only the designing, furnishing of materials and com- 
pleted erection; but also the endless governmental and labor de- 
tails necessary to the performance of construction work in a for- 
eign land. 


To the Refining Division of the Petroleum Industry 
we offer our services in the establishing and com- 
pletion of a satisfactory program—whether the work 
be the revision and expansion of present equipment 
or the building of a complete refinery. 


ARTHUR. G. MSKEE & CO. 


ENGINEERS & CONTRACTORS 
2422 EUCLID AVE _ CLEVELAND,O.,USA. 





EARL SPIRES 
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pipes should be run to it with land connections for 
connecting to a fire department pumper. This will 
save time, as otherwise the firemen will have to run 
a cumbersome hose from the pumper to the water, 
and most generally it is difficult to place a large 
fire department pumper very close to a creek or a 
lake in the immediate vicinity of a refinery. The 
plugs should be painted bright red so that they may 
be easily noticed. 

. Suitable yard drains connected to underground sew- 
ers should be located throughout a refinery. This 
will not only prevent the spread of fire, but also be 
the means of saving oil if the sewers lead to a 
properly constructed catch tank. 

We find listed by the Continental Refining Company, 
10 splendid reasons and practical suggestions which they 
pass on to every member of the National Petroleum As- 
sociation in the spirit that these suggestions may help 
to prevent a similar fire in the refineries represented by 
each one of us present. Experience only can show 
many of these precautions and they have gladly passed 
on the lessons which they learned from an unfortunate 
experience. 


PREPARATIONS OF REPORTS URGED 

These suggestions, of course, appear in the bulletin 
to which I referred you, but I wished to bring them out 
again to show the value of such information to this de- 
partment ; to show that this department is really a clear- 
ing house for information of this type, and to urge you 
to send,similar information to us of your own free 
accord without being urged at the time. 

At this time I do not wish to insinuate that the Con- 
tinental Refining Company has been the only member to 
comply with our wishes, because several other members 
have, very graciously. But we do believe that many 
more reports of fires could be made. Again, we urge 
everyone to report a small fire as well as a large one, 
because they are just as important. 


The fire and safety marshals’ groups which are lo- 
cated in the various districts have not progressed as well 
this year as they have in the past. They went ahead 
quite well for a while, and then their spirit began to 
drop again. The mashals have been organized; they 
have the necessary basic interest in the movement; as 
individuals they favor it because they see its value, but 
they can only go so far. Beyond this point they cannot 
go, unless their executives show constructive interest. in 
their work. The groups are merely dormant, and all 


that is necessary to have them proceed is a word of en- 
couragement from their executives. In a given district 
this word should come to them in the form of a com- 
pulsory order for them to meet regularly and also in the 
form of regular acknowledgment of their work. 


INTEREST IN SAFETY IS INDIVIDUAL 


In reply to the department’s bulletin asking for mem- 
bers to state their intentions if they are interested in 
training classes for their employes in first aid to the in- 
jured, as conducted by the Bureau of Mines, several 
favorable inquiries have been received. It is of particu- 
lar interest to observe that refineries which have already 
had their employes trained in this work by the bureau 
about a year and a half ago, are very anxious to have 
their employes attend re-training classes. It is also in- 
teresting to hear that the employes themselves are de- 
sirous of having the opportunity of attending the re- 
training classes. This, itself, shows that the men them- 
selves are becoming safety-wise and are anxious to do 
what they can to assist their friends in case of an ac- 
cident. 

Training in first aid to the injured, as ably conducted 
by the Bureau of Mines, shows a three-fold result. In 
the first place, it shows men the proper manner of car- 
ing for their fellow employes if injured; secondly, it 
teaches men the results of carelessness ; they cannot help 
but see this when they spend 15 hours of required 
training in placing bandages on make-believe wounds, 
and in the third place, it brings the men in a refinery 
together in a constructive manner. When working to- 
gether in training classes, they appreciate more readily 
that they belong to an important unit in their refinery 
and that their co-operation in every detail is essential. 
They also are able to meet or know men in other depart- 
ments in the refinery where they are employed. 

Inquiries regarding this training, which has been of- 
fered so kindly by the Bureau of Mines, have come in 
from every district. Not all the refineries in each dis- 
trict have said, however, they are interested in assisting 
the Bureau of Mines in planning a schedule. We would 
like to hear from the others, pro or con, as soon as pos- 
sible, because the training classes will start some time 
during October. It is just as convenient for the Bureaw 
of Mines representatives to train the employes of all the 
refineries in a given district as it is to train those in one 
refinery. So please let us hear from you at your earliest 
convenience. 
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= Complete with pipe stills, atmospheric and 

vacuum towers enables us to process your 

crude as a preliminary to our design of a plant 
to meet your needs. 


Lummus Petroleum Refineries 


The Walter E. Lummus Co. 
145 Milk St., Boston, Mass. 
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foundation of successful work, 


C OMPLETENESS — the indispensable 





whether it be for a single unit or a 








complete plant. Not just slipping by specifi- 
ee ee fundamental cations, but adding those things which vi- 

sion and foresightedness show to make it a 
bigger and better job, giving the best that 
years of experience and ability are capable 









of giving. 











Typical of careful engineering, ample strength 
and practical design. 






SMITH ENGINEER 
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Special equipment developed and designed for ; 
extreme conditions and service. Centralized control insures economical operation. 


District Offices 


New York City, N. Y. 
Oil City, Pa. 
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Erection crews under experienced supervision 
assure construction in accord with specifications. 
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Completeness— is always outstanding in all 
Smith Engineering jobs. Completeness—be- 
cause they are surrounded with a complete 






















: staff of trained specialists with which to solve 
F the most difficult refinery problem and see it 
7 through to a precise finish. 

i- Every detail is carefully supervised by men 
a who have made refinery problems a life study. 
it Couple this experience with the determination 
le of these men to give the best they have on 


every job and you will readily see why com- 


pleteness has been an outstanding accomplish- —_;,,,,;,., rerun and vacuum units designed and 


constructed for-Pennsylvania Refining Company. 


ment in all of their profit producing refinery 
units and plants. 


The far reaching resources of this company 
have placed the trained services of this group 
of men at your disposal. Let us work out your 


next refinery problem. 


Ri ING COMPANY 


(PENN. ) 
107 W. Linwood, Kansas City, Mo. 


y District Offices 
Bi Los Angeles, Calif. 
Tulsa, Okla. ub 






Centrifuge solution rerun unit for Texas Pacific 
Coal & Oil Company. 
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The Oil Industry’s Public Relations 


By VICTOR H. SCALES 


Assistant Director. Division of Public Relations, American Petroleum Institute 


functions as that industry’s friend at the court of 
public opinion. It is near enough to the public to 
share its curiosity complex, yet close enough to the in- 
dustry to understand its purposes and problems. Its ad- 
vantageous position enables it to recognize that both 
industry and public do, and should, have much in com- 
mon. It is its mission to see to it that public and in- 
dustry understand each other. . 
To achieve this desired end public relations depart- 
ments today employ publicity, the dissemination of in- 
formation through every available channel, the press, 
the magazines, the radio, the motion picture. Publicity 
is not to be confused with advertising or propaganda. 
Advertising carries an appeal to the: pocketbook; it 
seeks to open the purse. Propaganda is an appeal to 
prejudice ; it seeks to close the mind. Publicity is an ap- 
peal to reason; it seeks to arouse public thought. Pri- 
marily its purpose is to set forth the facts in the belief 
that the public, if rightly informed, will reach the right 
conclusion. Use of publicity in any other way is a per- 
version and should be avoided by right-thinking indus- 
tries. 


, NHE public relations department of an industry 


PURPOSE OF PUBLICITY 


It is really a new public with which industry is deal- 
ing today. It is educated, enlightened, travelled. It is 
not only a consuming, but an investing public. It has a 
financial stake in industry. It has put its eggs in the 
industrial basket and you can believe it is going to watch 
that basket and who is carrying that basket and how. 
Naturally the public thinks it has a right to know the 
truth about industry. Failing in its quest for that knowl- 
edge, the public may condemn unjustly ; neglectful of its 
duty to tell its own story, industry may be misunder- 
stood. In such a case there is nothing so unwise as a 
deliberate attempt to deceive; nothing so sinister as 
silence. 

But if the public has a right to know about industry, 
then industry has a right to be heard. Moreover, in 
order to succeed in this day of competition between in- 
dustries, industry must be heard. And furthermore, in- 
dustry not only must be heard, but heard with respect 
and confidence. It must win and hold public good will. 

Here is the field of service for public relations—pro- 
viding the public with a true picture of industry, build- 
ing public confidence upon a foundation of trustworthy 
and complete industrial information. 

The division of public relations of the American Pe- 
troleum Institute has had these ideas firmly in mind in 
its operations. Its general instructions are simple: “Tell 
the public the truth as we see it.” Every bit of the Insti- 
tute’s publicity has been issued on that basis. The work 


has taken a definite shape this year and upon experi- 
ence is based the idea of how the public relations de- 
partment of the great American oil industry should 
function and what is really its field of service. 


PEOPLE HAVE A RIGHT TO KNOW 


The public is not unreceptive to oil information, as 
the newspaper columns clearly show. It is the concern 
and the duty of the Institute to issue to the press and 
the public, through every available channel, authentic 
facts and information concerning petroleum and to be 
on call at all times to supply such information. Perhaps 
one of the most important things done this year has been 
making available material giving the background of 
such projects as conservation, co-operation, the Code of 
Marketing Practices and information concerning all 
fundamental activities. 

A good example of how the Institute’s division of 
public relations functions is provided by the handling 
of publicity work in connection with a resolution against 
unreasonable state gasoline taxes adopted early this year 
by the board of -directors. The announcement that the 
oil industry was opposing unreasonable taxes on behalf 
of the motorist reached not only the general public 
through the press and magazines, but the members of 
national and state motorist clubs and motor vehicle man- 
ufacturers and dealer associations through club and as- 
sociation publications, bulletins and bulletin boards. 
These organizations also were supplied directly with in- 
formation and literature on gasoline taxes. 

Since that resolution was passed, the American Auto- 
mobile Association has announced it will oppose i- 
creases in gasoline taxes which are considered unreason- 
able. The American Motorists Association has devel- 
oped a comprehensive plan of organization enlisting the 
support of motorist clubs and individual motorists every- 
where in a campaign against excessive gasoline taxés. 
The National Automobile Dealers Association, the New 
York Automobile Merchants Association and the Ne 
tional Automobile Chamber of Commerce are support 
ing the movement. All these organizations are engaged 
in an educational campaign, designed to tell the motors 
of the menace of high gasoline taxes, much of the m& 
terial for which has been and is being supplied by the 
Institute. Four sets of gasoline tax folders were pre 
pared for distribution by oil companies at filling station 
and elsewhere. To date, two million of these folders 
have been ordered, the largest distribution of any foldet 
ever prepared by the Institute. Thousands of editorial 
appearing in newspapers and magazines denouncits 
high gasoline taxes and diversion of revenue to other 
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J.P. DEVINE 
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than highway purposes are further proof that the Insti- 
tute’s work has borne good fruit. There can be no ques- 
tion that the motorist has been aroused to the danger 
of excessive gasoline taxation. 


KNOW YOUR PUBLIC 


But that is only one isolated instance. The Institute’s 
publicity program is two-fold. It seeks not only to tell 
the public what the industry is doing, but to tell the in- 
dustry what the public is thinking. For the information 
of the public, there is issued monthly a news clip sheet 
containing brief, interesting and true stories of the pe- 
troleum industry, its products and purposes, its problems 
and achievements, prepared for easy clipping by the edi- 
torial shears. It is sent to 8000 newspapers, press asso- 
ciations, magazines and trade journals in this and other 
countries. 

As news developments, or industrial needs, arise, 
stories and pictures in matrix form are distributed to 
interested publications. Whenever possible, advance 
stories of meetings and projects are supplied to news- 
papers and trade journals to call the attention of editors 
to the nature and importance of the pending news de- 
velopment. If they are too busy to cover the story them- 
selves, the division gladly does the work. Such advance 
material serves also correctly to outline the situation in 
the public mind. 

Frequently special stories on pertinent subjects are 
prepared for submission to such publications as may be 
interested. More frequently such articles are prepared 
in answer to requests from editors. Effort is made to 
avoid flooding the market with petroleum publicity and 
to keep the industry and the Institute free of the cog- 
nomen “publicity hound.” “Space grabbing” and the use 
of “influence” defeat their own purposes in the end. 
The editorial test: “Is it new, is it true, is it interesting” 
alone establishes the right of any article concerning any 
industry to fill news column space in the public press. 


HELPING THE EDITORS 


Especial effort is made to provide complete news cov- 
erage for the petroleum and associated trade journals. 
All Institute releases are sent to them. In addition, that 
they may at all times be in close touch with Institute 
activities, a Weekly Trade Press Release is mailed each 
Saturday to trade journals, the larger financial dailies, 
weeklies and magazines and the newspapers of the 
larger cities and of the oil field areas. This release con- 
tains notices of meetings, expected projects and pending 
developments, a review of the week’s editorial comment 
on the industry, news of Institute divisional and depart- 
mental activity—in fact, every scrap of industrial and 
institutional news that can be collected. 

Growing out of the Institute’s friendly relations with 
editors is an information service maintained for their 
benefit. They are encouraged to come to the Institute 
whenever questions concerning the petroleum industry 
arise. This service has been extended to all institutions, 
industries and individuals interested in learning about 
the industry. 

Direct-to-the-public publicity constantly is employed 





through pamphlets and handbooks prepared for dis. 
tribution by oil companies and the Institute. “Wha; 
Makes the Old Bus Go?” tells the story not only of 
gasoline, but of the whole industry, in a series of simple 
questions and answers. “The Oil Industry Today’ 
similarly has been prepared for the information of 
stockholders. The fact that such booklets and pamph- 
lets reach circulation of magazine proportions is indica- 
tive of their popularity, their punch and their potency 
for telling the public what it wants to know about the 
industry. 

Even the book field has been penetrated, the Insti- 
tute publishing annually the volume,. “Petroleum Facts 
and Figures,” year-book of the American oil man. This 
volume has been placed in the libraries of every large 
university and. school in the United States, presented to 
influential editors and widely distributed within the 
industry. 

GETTING THE PUBLIC’S REACTION 

There is another phase of the work known as “diplo- 
matic relations.’’ Occasionally an editor or writer, usv- 
ally through misinformation rather than animus, pub- 
lishes an article putting the industry in an erroneous 
or unfair light. A special point is made to write that 
person, to give the facts in the case, to explain the situa- 
tion carefully and to show him, if possible, where his 
reasoning errs. 

So much for telling the public. The service rendered 
the industry is equally extensive. Thousands of news 
items and editorials are read and filed monthly. News 
items are referred to interested executives and depart- 
ments. Each month the editorials are reprinted by 
photostatic process, bound in book form and placed i 
the hands of every director and executive of the Insti 









































tute. A brief perusal provides quick grasp of public 4 

reaction to the petroleum industry’s affairs and real 
contact information of the most illuminating and ¢l- ind 
ficient type. ( 
The 2,000,000 men and women in field, refinery and f 
market, in filling station and office, the workers of tht bie 
petroleum industry, are not forgotten. Monthly, through the 
the medium of two bulletins, “Employer and Employe len; 
and “The Dealer Public,” they are told the history * : 
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traditions, the methods and purposes, the news all 
views of “their” industry. The material is widely used Rj 
by the editors of house organs, by personnel directors 
sales and advertising managers and others who believt 
that the employe who knows and understands his indus 
try makes the better, more loyal worker. For this sal 
purpose the Institute published the booklet, “Inform 
tion and Your Job.” 
To oil men not familiar with this material, the Ins 
tute will gladly furnish copies, believing that a per 
will show any executive the advantage of sharingia™ 
distribution. The division is glad to have suggestions # 
to how its material may be improved to meet the pu 
poses of any unit of the industry. In the final analyss 
material distributed to stockholders, employes, motoriss 
and the public generally must coincide with the 
and meet the requirements of the industry as 4 who 
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The Flow Meter that 
‘Has Everything” 





The Flow Meter that “Has Everything 


. Instruments operate at distance from man- 12. Electric system impervious to moistut. 


anergy gO : 13. Simple zero adjustment. 
. No bushings or rotating shafts through 
manometer case. 
. No wires pass through pressure chamber No transformers ordinarily required. 
wall. 16. Current consumption practically neglig 


.N It lat t . “a 
ahi ee ee ee ee No bother with clock-winding. 


. Forged Steel Manometer for high pressures. 18. Motor-driven integrator. 
. Blow-out check prevents surges from blow- 19. Compact. 

ing out mercury. 20. Small manometer mounts on floor of 
. Range can be easily, quickly and cheaply 21. Large scale—easy reading. 


changed. 
heat : : 22. Widest scale divisions where needed 1 
. Automatic recording planimeter. ‘ 2 
23. Outfit easily portable. 


. Instant-reading integrator dial. 
24. No delicate bearings. 


. Double-Range Manometer. 
. Electric circuit completely protected from 25. Dustproof aluminum case. 


moisture. 26. Easy to install and maintain. 


Write for Catalog No. 21 THE BROWN INSTRUMENT © 


Branches in 20 principal cities 


Brown Electri¢ 


14. Built-in accuracy. 
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3 Types of Manometers 


For High 
Pressure Differentials 


Furnished for measuring the flow of any gas, vapor or 
liquid where a differential pressure across the orifice of 
1.6 inches of mercury or over is permissible. 

Standard models can be used for any pressure up to 
750 pounds per square inch. 





Special models can be supplied for 
pressures up to 1,500 Ibs. 





For Intermediate 
Pressure Differentials 


Furaished for measuring the flow of gas or air where 
the orifice is designed for a moderate differential pres- 
sure and the pressure of the gas to be measured does not 
exceed 50 Ibs. per square inch. 


The lowest range gives full scale reading with a differ- 
ential pressure of 2.17 inches of water, and the highest 
range gives a full scale reading with a differential pres- 
sure of 13.71 inches of water. 





For Low 
Pressure Differentials 


Furnished for measuring the flow of gas or air where 
the orifice is designed for a very small differential pres- 
sure, in order to keep the total pressure drop within rea- 
sonable limits, and the pressure of the gas to be measured 
does not exceed 10 Ibs. per square inch. 


The lowest range of this manometer gives a full scale 
reading with a differential pressure of .217 inches of 
water, and the highest range gives full scale on a differ- 
ential pressure of 2.17 inches of water. 


NT C498 Wayne Ave., Philadelphia, Pa. 


“To measure is to economize” 


: on the inductance 
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that is, of the companies, large and small, comprising 
the industry. 

You are invited to watch for announcements of new 
publications. At the start of this year contemplated 
publications were announced, and many companies pro- 
vided for the expense of distributing such material in 
advertising and other budgets. At the present time, 
there is being prepared a series of ‘‘Petroleum Primers,” 
booklets which will deal with details of petroleum origin, 
history, production, refining, marketing and uses, in 
simple, non-technical language. They should serve to 
answer that request received daily by oil companies and 
the Institute : “Please tell me something about oil.” 


VALUE OF IT 

The results of the publication of such material has 
been most satisfactory. It is reaching a large percent- 
age of the 2,000,000-odd employes of the industry itself, 
the hundreds of thousands of dealers and their workers 
and the public. Whereas circulation now may be cal- 
culated in hundred-thousands, it will reach into the mil- 
lions as the service attains its logical development. 

Complete success of this service to the industry, as 
well as to the public, however, depends largely upon the 
character, quality and reliability of the publications 
made available. There is encouragement in the belief 


that it will not be long before all companies, large and 
small, will be looking to the Institute to supply educa- 
tional material concerning the industry as a profitable 
supplement to the work they already are carrying on, 
The fact that the Institute can furnish a variety of such 
material that serves a valuable purpose in informing 
stockholders, employes and customers of the fundamen- 
tals of the industry, knowledge of which is necessary 
to mutual understanding, is realized by the industry. 
The best proof of this is that orders for publications 
have shown a great increase this year. Yet only the 
surface of real possibilities for service has been 
scratched. 

But it must be said that the service rendered is to a 
degree measured by the extent of the active co-opera- 
tion of the oil companies. The value of any department 
depends upon the practical assistance it renders the en- 
tire organization. Conversely, the amount of practical 
assistance it can render depends upon the support it re- 
ceives from the entire organization. 

Such support is merited. The results of public rela- 
tions work are invaluable. The full worth of a com- 
mon bond of understanding between industry and pub- 
lic, made possible and permanent by mutual respect 
welded from full, frank and trustworthy publicity, can- 
not be overestimated. 


First Aid to the Injured in the 
Petroleum Industry 


By J. J. FORBES 


Supervising Engineer, Safety Division, U. S. Bureau of Mines 


reau of Mines has been engaged in the work of 

accident prevention in the mineral and petroleum 
industries. Among the activities carried on in this work 
is the educating of the worker to care for himself and 
his fellow-worker. Up to the present time nearly 400,- 
000 persons in the mineral and petroleum industries 
have been trained in first aid and mine-rescue methods, 
and it is hoped that all workers engaged in these indus- 
tries will ultimately receive this instruction. 

The bureau’s chief means of reaching the worker and 
interesting him in safety work is through its 22 safety 
stations ; 11 of these are stationary buildings and 11 are 
movable cars. The stations are at Pittsburgh, Berkeley, 
California, Birmingham, Alabama, Evansville, Indiana, 
Jellico, Tennessee, McAlester, Oklahoma, Norton, Vir- 
ginia, Salt Lake City, Vincennes, Indiana, Wilkes-Barre, 
Pennsylvania, and Seattle, Washington. The headquar- 
ters for the safety cars are Pittsburgh, Huntington, 
West Virginia, Pineville, Kentucky, Terre Haute, In- 
diana, Duluth, Minnesota, Des Moines, Iowa, Pittsburg, 
Kansas, Raton, New Mexico, Butte, Montana, Berkeley, 
and Anchorage, Alaska. 

The personnel of the cars and stations devote their 


Gc its inception in 1910, the United States Bu- 


time to the instruction of workers in the mineral and 
petroleum industries in the principles of first aid to the 
injured and in mine-rescue methods. They conduct 
investigations of acciderits, of explosions and fires, ol 
the use of explosives, electrical equipment, and other 
safety devices and practices. They conduct field studies 
of different phases of the production of mining and 
petroleum, and they carry direct to the worker and the 
management the results of safety investigations cor 
ducted by the bureau and others. They give safety talks 
before groups of officials and workers, before instr 
tutes and at safety meetings. 


WHAT THE COURSE EMBRACES 

The complete course of first aid instruction given by 
the Bureau of Mines requires 15 hours of actual ir 
struction and practice, which ‘is usually given in five 
periods of three hours each. In brief, the course coves 
the treatment of the following: The circulation of the 
blood through the body, and the control of bleed- 
ing; physical shock; artificial respiration for perso 
overcome from gas, electric shock, and drowning ; treat 
ment and care of wounds to prevent infection; treat 
ment and care of burns; dislocations; simple and com 
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BADGER 





Badger distillation units and plants 
are constructed by a complete organi- 
zation, handling the work from clear 
site to operating plant, and backed 
by an experienced engineering force. 
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Marland Oil Co. 
Vacuum Oil Co. 
Associated Oil Co. 
Barnsdall Corp. 


Humble Oil@Refin- 
ing Co. 


Tidal Refining Co. 
Standard Oil Co. 
of N. J. 
General Petroleum 
Corp. 
Beacon Oil Company 
Lubrite RefiningCo. 
Pennzoil Company 
Shell Company 

lifornia : 
New Orleans Refin- 
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Emlenton P.efining 
Co, 






Independent Refin- 
ing Co. 





Richfield Oil Co. 
The Texas Co. 
Sinclair Refining Co. 
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pound fractures ; and the proper method of handling and 
transporting injured persons. 

Although work in the petroleum industry is not con- 
sidered to be particularly hazardous, yet because of the 
isolated location of some of the plants where medical 
attention can be obtained only with difficulty or after 
considerable delay, it is especially desirable that these 
workers should have a knowledge of administering first 
aid to the injured. - First aid training in the petroleum 
industry was first given by the Bureau of Mines, prob- 
ably in 1921. During May of that year, training was 
given to refinery employes of the Standard Oil Com- 
pany at El Segundo, California, and the first training of 
field employes was given shortly thereafter for the 
Standard Oil Company at Montebello, California. Short- 
ly thereafter, three of the bureau’s cars were engaged in 
similar work in Louisiana, Texas, Indiana, New Jersey, 
and Oklahoma. 


Early in 1928, I had the pleasure of addressing a 
meeting of the fire marshals of the National Petroleum 
Association at Pittsburgh on the subject of first aid, 
after which arrangements were made for conducting 
training in the Pennsylvania field. Training was started 
in April, and during that year, 520 oil workers were in- 
structed in that state. 

During the past two and a half years the Bureau of 
Mines has trained 28,298 men in first aid methods in 


the oil fields of the following states: 


Number of men trained in first aid by the U. S. Bureau of 
Mines in the petroleum industry, Jan. 1, 1927, to July 1, 1929 
Total in 
State— 1929 1928 1927 2% Years 
Arkansas . 59 152 211 
California . 5 678 3,668 5,122 
Colorado . ae 154 228 
Illinois . 1,707 811 2,795 
Indiana . ; 1,354 tS 2,841 
Kansas . ahs 145 574 
Louisiana . 574 516 1,151 
Maryland . 144 aes 144 
Missouri . : eRe — 340 
Montana . cans 148 148 
Ohio . 385 4 389 
Oklahoma . K 1,625 3,124 
Pennsylvania . ets 520 
South Carolina . eae a 44 
Texas . 279 1,862 5,723 
Utah . rey 28 42 
Washington . _— 86 86 
Wyoming . 292 235 2,588 
SR er 8,594 7,577 10,477 28,298 
Many men in addition to those mentioned here have 
been trained by other agencies and by companies’ own 
instructors. The bureau’s recent policy in endeavoring 
to train every man at a plant has met with gratifying 
success in both the mineral and petroleum industries. In 
carrying out the 100 per cent training plan it is first 
necessary to obtain the full co-operation of the plant of- 
ficials. “Key men” are then selected from among the 
officials or employes—men who will take an interest in 
the work and who are capable of becoming instructors. 
These key men are given an intensive course of training 
by a bureau instructor, and as soon as they are capable 
of taking charge of a class, groups of not more than 20 
or 25 men each are organized and a company instructor 





5,362: 


is assigned to each class. In this way a number of 
classes may be conducted at the same time, with a buy- 
reau instructor supervising the work of all. 

Since 1927, 91 plants have been given 100 per cent, 
first aid training by the bureau, including the following 
oil refineries: 

Empire Oil & Refining Company, Okmulgee and 
Gainesville, Texas. 

Indian Territory Illuminating Oil Company, Semi- 
nole. 

Carter Oil Company, Seminole. 

Sinclair Oil & Gas Company, Seminole. 

Barnsdall Oil Company, Seminole. 

Continental Oil Company, Glenrock, Wyoming, and 
Wichita Falls. 

Marland Oil Company, Ponca City. 

Pure Oil Company, Muskogee. 

That the training of all employes of a plant in first 
aid methods if effective in the promotion of better co- 
operation between the employer and the employe and in 
the reduction of accidents is shown by the letters writ- 
ten to the bureau by officials of plants where complete 
training has been given. Statements from a few of 
these letters are quoted: 


TESTIMONIALS 


1. “We are indeed pleased with the influence that 
first aid training has among our employes. We feel 
that the training itself generally has a tendency to make 
a.more careful workman of the employe and that tt 
builds up co-operation between employer and employe. 
Without any question, where the major portion have 
taken first aid training it reduces the number of acc 
dents, which is the most gratifying thing in connection 
with the movement.” 

2. “The 100 per cent. training has had its effect in 
making our men more careful, as we have just com- 
pleted six successive months without a lost time injury.” 

3. “The effect of 100 per cent. first aid training is 
that more men are reporting minor injuries and are re 
ceiving treatment, thereby preventing infection and lost 
time. We are having less trouble in getting reports of 
accidents from the employes and they take an interes! 
in reporting dangerous conditions that come under their 
observation. A much metter understanding exists be 
tween the employes and employer. Our reports show 
an increase in tonnage between accidents which tends 
to show that the employes are co-operating with the 
movement. Previous to our 100 per cent. training catlr 
paign many of our employes looked on the first aid 
movement with suspicion, but now the same men att 
ardent supporters and a more sympathetic feeling exis 
between the employes and the employer.” 

These and many similar letters have been receive, 
but these three were quoted to show the results that a 
being effected through the 100 per cent. first aid trait 
ing movement. Although first aid training is ™ 
claimed to be a panacea for the prevention of acciden!s 
in the petroleum or any other industry, it has been po 
tively demonstrated that it is a large factor not only" 
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Capable 


heat 
exchange 
apparatus— 


Two Elliott vapor condensers to be op- 
erated in series in connection with a 
high vacuum dry distillation process. 


Extreme care in details of design and 
precise methods of manufacturing, are re- 
flected in the excellent results obtained 
with Elliott Heat Exchangers. In service 
they achieve low vapor friction loss, com- 
plete recovery of condensible fractions, 
accurate temperature control of fraction- 
ating columns. Mechanical excellence of 
construction prevents air leakage. 


Elliott Company builds a complete line 


A 300 sq. ft. steel 
late vapor condenser 
or operation under 
vacuum in connection 
with steam distillation 
of petroleum frac- 
tions. 


of heat exchangers, vapor condensers and ejector apparatus for any 
distillation project. Elliott high vacuum ejectors used in connection 
with Elliott high vacuum condensers afford maximum operating 


economy. 


eee 








Tube bundles and completed 
units of part of a shipment 
of Elliott heat exchangers for 
a large Eastern oil refinery. 





ELLIOTT COMPANY 


PITTSBURGH, PA. 


General Offices JEANNETTE, PA. 
Sales Offices in principal cities-o« 





Elliott Power Equipment in- 
cludes turbines and engines, 
generators and electrical ma- 
chinery, condensers, deaera- 
tors, heaters, centrifugal 
blowers, and accessory equip- 
ment. 
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SUBSTANTIAL 


Arco Metal Pipe is now available at a substantial 
reduction in price, due to our greatly increased 
production of this remarkable product. Every- 
where Arco Metal Pipe has been introduced it 
has met with instant acceptance and approval 
because of its superior quality, greater flexibility 
and proved corrosion-resisting characteristics. 
You now can specify Arco Metal 
Pipe at the new low prices and 
save still more over the cost of 
less permanent pipe. 


Prompt Shipment 7, » Ample Stocks 


Ample stocks of all sizes of Arco Metal Pipe are carried on hand at the Springfield, Illinois, 
plant, and prompt shipment can be made of any desired size or quantity in the following sizes: 
114"—2”"—21,"— 3”"—4"— 5" and 6” (same outside and inside diameters as extra strong 
yi steel or iron). Shipped in 6 ft. lengths unless otherwise specified. Arco Metal Pipe is 


distributed to the oil industry by the National Supply Companies and Crane Co., and is carried 
in stock in the following stores of the National Supply Co.: 


‘, Augusta, Kans. Charleston, W. Va. Fr. Worth, Texas Shreveport, La. 
+ Beaumont, Tex. Cushing, Okla. Muskegon, Mich. Torrance, Calif. 
we Blackwell, Okla. Duncan, Okla. Newark, Texas Tulsa, Okla. 
Borger, Texas Eldorado, Kans. Okmulgee, Okla. Toledo, Ohio 


AMERICAN RADIATOR COMPANY 


INDUSTRIAL DIVISION 
816 South Michigan Avenue 
CHICAGO, ILLINOIS 


40 West 40th Street 935 Kennedy Building 1214 Quinby Building 
NEW YORK CITY TULSA, OKLA. LOS ANGELES 


Plant at Springfield, Illinois 
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PRICE REDUCTIONS NOW IN EFFECT 


Corrosion-resisting 7 flexible easily cut and threaded 


METAL PIPE 





Arco Metal Pipe is a close-grained special analysis nichrome alloy cast iron 
pipe. Arco Metal Pipe resists corrosion. It may be run underground, sub- 
merged in fresh or salt water, or exposed to weather or chemical action that 
would shorten greatly the life of other pipe. 


Arco Metal Pipe has overcome many of 
the objections to the use of cast iron. It may 
be used wherever cast iron pipe is specified, 
and in many cases to greater advantage. It 
is extremely flexible, remarkably true to 
dimension, and smooth inside and outside. 
Its light weight makes it easy to handle. It 
can be welded into any desired length, and 
furnished plain end, threaded end, beveled 
forwelding or grooved forspecial couplings. 


Arco Metal Pipe can be cut and threaded 
at any point within its own length with 


standard hand or power tools. In cutting, 
the end comes off with a clean break after 
four or five turns of the cutter, and no ream- 
ing is necessary after cutting. Any standard 
type of screwed fittings may be used in 
connection with Arco Metal Pipe. 

When welded, tests have proved Arco 
Metal Pipe to be even stronger at the weld 
than the body of the pipe. Welds can easily 
be made right on the job, or Arco Metal 
Pipe can be ordered welded in any desired 
lengths from the plant. 





A carload of 3" Arco Metal 
Pipe in 32 ft. lengths, ready 
for shipment. 


DISTINCTIVE 
MARKING 


Youcan readily distinguish gen- 
uine Arco Metal Pipe, coup- 
lings and nipples by the “Arco” 
Red surface striped with black 
On one side and stencilled with 
the name “Arco” at intervals 
On the other. This marking is 
for your protection against 
substitution. 
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reducing loss of life or of limb, but also in reducing the 
number of minor injuries received by workmen. 

The value of first aid training, both from a humani- 
tarian and economic standpoint, has been well demon- 
strated. The Bureau of Mines has on record numerous 
instances where a knowledge of first aid has been the 
means of saving lives or relieving suffering. 

An official of a large petroleum company estimates 
that 300 lives were saved during 1926 and 1927 by 
artificial respiration in the Mid-Continent field. 

A letter received from the safety engineer of a large 
California petroleum company states that the benefits 
derived from training 1451 men in first aid are most en- 
couraging, and that the training has resulted in a 50 per 
cent. reduction in the number of infection cases, 98.5 
per cent. reduction in days lost from infections, and 
95.2 per cent. reduction in compensation and medical 
cost from infections, resulting in a gross saving of ap- 
proximately $73,740 per year by reducing infection 
cases through wholesale first aid training. He further 
states that the secondary effect of first aid training has 
been quite apparent in reducing both the number and 
severity of accidents, with the result that large financial 
savings have been brought about. 

An electric and gas company in Ohio reports that 
eight lives were saved during 18 months by first aid 
treatment. 


The Standard Gasoline Company, which operates fiy 
gasoline recovery plants in California, has included firs 
aid training in its regular safety program and all em 
ployes are required to attend classes conducted by com 
pany instructors. This company has effected a substan 
tial reduction in its accidents during the past two year 
chiefly as a result of their first aid and safety activitie 
During the last two years ‘the number of accidents ha 
been reduced 90 per cent. and days of lost time 80 pe 
cent. 

The foregoing are but a few examples that forcib] 
demonstrate the value of first aid. A course in first aid 
not only teaches the worker how to take care of him 
self in case of accident, but this knowledge tends t4 
make him realize more definitely the hazards of his oc 
cupation and this automatically makes him a safe 
worker. 

In conclusion, I would urge, for both humanitaria 
and economic reasons, that the petroleum industry work 
toward the end of eliminating accidents and of having 
every man in the industry trained in first aid to the in 
jured. The United States Bureau of Mines stand 
ready to co-operate with the members of the Nationa 
Petroleum Association in not only training part or al 
of their employes in first aid methods, but in othet 
phases of safety education and accident-preventior 
work. 


The Economic Lesson ot 1928-29 
In the Petroleum Industry 


By JOSEPH E. POGUE 


Consulting Engineer 


barrels of oil. In 1929 it is certain that nearly 

70 million barrels will be added to inventories. 
If confronted with these figures alone, without 
further information, one would conclude that these 
two years were periods of depression with earnings 
diminished to the vanishing point. Yet the facts are 
that both years yielded reasonably good profits to 
the best managed companies, while the market prices 
of oil securities on the average advanced 60 per cent. 
How, then, are we to explain this anomoly—the co- 
existence of continued overproduction and, at least, 
moderate prosperity ? 

The conventional answer to that question would 
doubtless be to attribute the results to “conserva- 
tion”, that much used and abused word. Yet con- 
servation did not prevent overproduction. It prob- 
ably staved off chaotic conditions, but it did not 
bring a profitable price for crude oil. However, the 
price of crude oil per se is of secondary importance 
to the industry as a whole, except as a means of 
stimulating or retarding supply. Revenue, and 
hence profits, come to the industry largely through 


[: 1928 the petroleum industry stored 25 million 


the sale of gasoline. Crude oil and its price is purely 
an intra-industrial matter. The public does not buy 
crude oil. 

In 1928, the income of the petroleum industry was 
derived approximately as follows: 

Millions Per Cent 
of Dollars of total 
2,725 68 
313 
382 
380 
200 


Gasoline 
Kerosene 
Fuel Oil 
Lubricants 
All others 


Total 4,000 100 
This table emphasized the paramount importante 


of gasoline to the oil business as the all important 
channel through which its profits are derived. 


SITUATION RESULT OF ECONOMIC CONDITIONS 


Prior to 192%, the petroleum industry was pot 
tomed to overproduce crude oil and gasoline simu 
taneously and the prices of the two commodities 
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Acid and Alkali Washing 
of Oils 


with 
THE TURBO-MIXER SYSTEM 


If you want to be thorough—If you want perfect results and 
an improved product use the 


‘Turbo-Mixer 


In the continuous Turbo-Mixer System you obtain smooth op- 
eration and are always certain that the mixing is 100% 
perfect. 









































WRITE FOR FULL INFORMATION! 
SEND YOUR PROBLEMS TO US! 


and Above All 


SEE OUR EXHIBIT AT THE INTERNATIONAL 
PETROLEUM EXPOSITION, TULSA, OKLA- 
HOMA, OCTOBER 5th TO 12th. 


THE TURBO-MIXER CORPORATION 


233 Broadway, New York City 








Tue REFINER AND NATURAL GASOLINE MANUFACTURER 


EACH Vapor Heat Exchangers for high temper- 
ature service have four independent floating 
heads. There is space between the tube bun- 

dies for a man's arm, and only a few tubes are 
more than one row away from the outside of a 
tube bundle. Every tube can be reached with a 
six-inch scraper. A short, stiff scraper will remove 
coke and tar deposits which would not be touched 
by a long, flexible scraper, such as must be used 
in a less accessible bundle. Slight eccentricities in 
the spacing, or bowing of the tubes in a narrow 
tube bundle cannot interfere with the scraper, as 
in a thicker bundle. 


Leach Exchangers are provided with openings 
in the base casting for flushing out the carbon 
scraped from the tubes. 


THE BAFFLES ARE REMOVABLE WITH THE 
SHELL. The Leach four floating head design per- 











be remove 
with shell 


TWO HEAD DESIGN 
8 Liquid Passes 4 Vapor Passes 


Tubes shown in black 
not easily reached 


mits the vapor baffles to be permanently fastened 
to the shell to make a gas tight joint. In a one or 
two bundle design, the vapor baffles cannot be 
attached to the shell, but must fit loosely to per- 
mit removal of the shell. When the exchanger is 
cleaned it is necessary to dismount the baffles 
and slide them out from between the tubes after 
the shell is removed. Removing and replacing the 
baffies of a two head unit takes almost as much 
time as it does to clean a Leach unit. Also, sep- 
arate baffles cannot be made tight and cannot 
be made permanent. If the supports are loosened, 
or corrode, the baffles may lean against the tubes, 
shutting off vapor flow, and possibly cutting the 
tube walls. 


OTHER ADVANTAGES OF MULTIPLE TUBE 
BUNDLES. Ease of cleaning is only one reason why 
multiple tube bundles should be used. There is a 
wide variation in the temperature of the tubes of 
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LEACH FOUR HEAD DESIGN 


8 Liquid Passes 4 Vapor Passes 


OCTOBER, 1929 


Each Tube Can Be 
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a|Reached and Cleaned 


a heat exchanger under service, and if all the tubes 
are fastened to a single header, or even if they are divided 
between two large headers, there is danger of buckling 
the hotter tubes, or pulling loose the cooler tubes, accord- 
ing to which are in the majority. In starting up the unit 
these temperature strains are severe in a one or two 
header unit and the tubes may be buckled so badly that 
they cannot be cleaned with an ordinary tube cleaner. 





EXPENSE. The four header design costs more than a 
single or two head design. The unit illustrated on the other 
page requires a 49" inside diameter shell, while a two 
head unit with the same tube spacing, baffles, etc., needs 
only a 45" shell. The four head design does not cost more 
than a single or two-head design with the tubes far enough 
apart to be cleaned effectively by a brush, and has the 
added advantage of the four floating heads to minimize 
stresses from tube expansion. Furthermore, upkeep ona 
four head unit is cheaper than ona two head unit. Not 
only is the time required for removing the shell and clean- 
ing decreased, but buckling of the tubes due to tempera- 
ture strains is eliminated. Replacement of tubes if made 
necessary by corrosion is easier in the four head design 
as the tubes will hold if merely rolled in at the ends with- 
out grooving the tube sheets, as is necessary to prevent 
pulling out in a single, or two header, design. The remov- 
al of a heavy-walled steel tube from a grooved tube sheet 
is quite difficult. 





Shell! being lifted a 
from Leach Ex- 
changer, showing 
how baffles are i 
removed with the 
shell. Notice open 
space between 
tube bundles com- 
pared with man. 























The success of the Leach design makes pos- 
sible the recovery of heat from high temperature 
| vapors carrying coke and tar. Over 43 Leach units 
| - have been in use in this service for periods up to 

two and one-half years, and 21 more are under 
| construction. 





The Leach Vapor Heat Exchanger is protected 
by patents here and abroad. 


C. H. LEACH CO. 


225 BROADWAY NEW YORK 
Main Office: Elizabeth, N. J. 
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fluctuated in unison. In 1927, the 
prices of both suffered a severe de- 
cline. But, while over-production of 
crude oil continued, the decline in 
gasoline prices retarded the manu fac- 
ture of gasoline so that 1928 was en- 
tered with gasoline in a sound statis- 
tical position. Accordingly, in that 
year we witnessed something new in 
the oil business—a rise in gasoline 
prices more or less independently of 
the price of crude oil. Nineteen 


twenty-eight, accordingly, turned out 
to be a reasonably good year, despite 
continued over-production of crude 
and despite the fact, also, ‘that re- 
finers began to impair the gasoline 
situation through over-production in 
the later months of the year. 

The present year opened with both 
crude oil and gasoline in over-supply, 
with the trade generally expectant 
that the demand for gasoline would 
show about a 40 million barrel in- 


For Treating 
Washing and Blending 
Processes 


Outlet End 


Duriron acid-proof Mix- 

ing Nozzles are recom- 

mended for: ar 

Treating gasoline or light 
oil, 


Treating crude oil - for 
settling out. water, 
basic sediment, etc. 


Treating crude charge 
stock for lessening coke 
forming. 


Treating bright stock. 


Blending for initial boil- 
ing point and end 
point. 


Treating casing head, 
(lime process). 


Blending fuel oil and 
sludge. 


Inlet End 


URIRON Mixing Nozzles are 

sucessfully used for the treat- 
ing of light oils and lube stock, 
blending and making up emulsions. 
They afford a better mixture with 
about one third of the pressure drop 
required for orifice plates. 


Maintenance expense is elimin- 
ated, as Duriron is chemically in- 
active to the corrosives used in the 
refinery; and it is so hard that its 
surfaces are not scored by high ve- 
locities. These nozzles are inexpen- 
sive. 


Duriron Mixing Nozzles are eas- 
ily and quickly adapted to any 
treating process. Made in 4’, 6’, 8’, 
10° and 12” sizes. 


“Duriron in the Refinery’ has 
complete details. It’s yours for the 
asking. 


The Duriron Company, Inc. 
Dayton, Ohio 


DURIRON 


SOR ACID SERN\CE 


crease over the year before, but get- 
ting ready to manufacture a 60 mil- 
lion barrel increment. Then a most 
fortunate thing happened, a gift 
from the gods, so to speak. The 
gasoline demand actually turned out 
to be 14 or 15 million barrels larger 
than the trade expected, and despite 
the most vigorous efforts to over- 
supply requirements, the exceptional 
demand was not realized in time to 
prevent the retail gasoline market, at 
least, from yielding reasonably good 
protits. 


While the gasoline situation in 
both years was the result of economic 
conditions, and not to be credited to 
the acumen of refiners, do we not 
have in these events a clue to pros- 
perity in the midst of a surfeit of 
crude oil? 

A great deal of time and attention 
has been devoted to devising means 
for controlling the supply of crude 
oil, and the end is not yet. It is not 
our intention to minimize the urgen- 
cy of rationalization in this depart- 
ment of business. But we think that 
the past two years have shown the 
industry how to achieve prosperity 
even while they are traversing the 
long and laborous road that leads to 
“conservation.” 

The machinery is all present. The 
bulk of our gasoline is manufactured 
by relatively few companies. The 
demand for gasoline can be forecast; 
if not accurately, at least it can be 
underestimated, a most profitable er- 
ror, as 1929 has demonstrated. The 
seasonal variation in the consump- 
tion of gasoline is accurately known. 
And now, thanks to the good offices 
of the American Petroleum Institute, 
the industry has available on Wed- 
nesday of each week, the stocks of 
gasoline as of the close of the previ- 
ous week. The only additional im 
gredient needed in order to mant- 
facture gasoline to meet, not exceed, 
the demand, is an advance in the art 
of collective management. And if 
gasoline is not over-produced, the in- 
dustry can make money, whatever 
the zealousness of the crude oil pro 
ducer. 

We hope eventually to see the off 
set well acquitted of the accusation 
of responsibility for all the evils of 
the oil business. 
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TRIPLE-A Protective Coatings 


are used in power plants for stacks, breechings, 
Doiler fronts, coal bunkers, structural steel work, 
piping systems, machinery and concrete work. They 
adhere firmly to metal and concrete surfaces and 
resist the action of destructive atmospheres. 
TRIPLE-A Protective Coatings are acid, alkali 
and moisture proof. They dry quickly, prevent 
corrosion of metal surfaces and erosion of concrete. 


Twelve Standard TRIPLE-A Colors 
can be used to identify Piping Systems, in accord- 
ance with the approved scheme of the American 
Engineering Standards Committee. A decorative 
color plan affording full protection of equipmert 
can also be used on generating units and auxiliary 
equipment as well as on floors, walls and founda- 
tions. Ask for Test Sample and Booklet $121, 


QUIGLEY s-ccncies COMPANY 


INCORPORATED 


56 West 45th Street 


New York 


REFRACTORY MATERIALS FOR FURNACE CONSTRUCTION AND MAINTENANCE 


ACID PROOF CEMENTS 


ACID AND ALKALI PROOF COATINGS 


Stock and Service through Agents in Every Industrial Center 
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ADAMANT DISTRIBUTORS 
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ADACHROME Fines (for 
mixture with ADAMANT 
Cement and use in laying 
up fire brick where severe 
conditions are met) comes 
in dry form in 125 lb. pa- 
per-lined burlap bags. 























ADACHROME Plastic 
Super-Cement is the super- 
refractory bonding material 
for severe furnace condi- 
tions. It is shipped in air- 
tight, metal containers. Ask 
for complete information 
about it when you visit, the 
Tulsa Exposition, or 
write us. 
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Meet Every]] 


ADAPRODUCTS 


A Refractory to Meet Every Con- 
dition in the Petroleum Refinery 






ADAMANT, the original high 
temperature cement, comes in 
air-tight metal containers weigh- 
ing 100 Ib., 250 Ib. and 400 Ib. 









Keep your still walls and boiler 
settings in continuous good con- 
dition by frequent application of 
protective surfacings of Mixtures 
of ADAMANT - ADACHROME 
Aggregate, blown on with the 
ADAMANT Gun (Price only 
$25.00). These surfacings fill up 
and seal brick pores and joints, 
giving the brickwork a highly- 
refractory coating that resists 
the attack of destructive ele- 
ments.. Write for suggested Mix- 
tures suited to your own indi- 
vidual conditions. 


















ADACHROME Aggregate 
(for mixture with ADA- 
MANT Cement and use as 
surface coatings or for 
patching work) comes in 
dry form in 125 Ib. paper- 
lined, burlap bags. 





























ADAPATCH, fire brick ia 
plastic form, is used _ for 
patching and fre 
burned-out or torn-out se 
tions of mye isto 
shipped ready mixe 
Ib. and 500 Ib. air-tight 
metal containers. 
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Refinery Need from the 
complete line of 
ADAPRODUCTS 


OTFIELD Refractories Company pioneered the production of high 
temperature fire brick cement nearly a quarter-century ago. Its 
initial product, ADAMANT Fire Brick Cement, was the original high tem- 
perature cement, and also the original ADAPRODUCT — the forerunner 
of the present-day complete line of ADAPRODUCTS. 


The Botfield line of ADAPRODUCTS includes refractories to meet 
every need of the petroleum refinery: 


ADAMANT Fire Brick Cement, the ideal bond for normal con- 


ditions ; 


ADACHROME Plastic Super-Cement, the Super-Refractory 


bonding material for use where severe conditions are met; 


ADACHROME Fines, a chromite refractory, for mixture with 
ADAMANT Cement and use as a bonding material where ex- 
ceptional refractoriness is required ; 


ADACHROME Aggregate, also a chromite refractory, for mix- 
ture with ADAMANT Cement and | use as surface-coatings and 
patching mixtures ; 


ADAPATCH, fire brick in plastic form, a ready-mixed material 
AT TULSA for quick-patching and repairing ; 


When you visit the The ADAMANT Gun, a low-priced and efficient spray for the 


International Petro- so ee ; : . ; : 
regate application of protective surfacings on fire brick construction. 


ADA- leum Exposition at 

use as Tulsa from October 5th 

. y Bg yA From this complete line of ADAPRODUCTS, petroleum refineries can 

paper Booth, No. 32 in the choose the proper product to meet every individual refractories condi- 
Scientific and Technical tion. May we tell you how ADAPRODUCTS will help you to prolong 
3uilding. Our repre- refractories service and reduce maintenance costs? Write us today, and 
sentatives will gladly ask for a copy of the new book on ADAPRODUCTS. 


give you complete data 
on the use of ADA- 


nin he Sac ost So BOTFIELD REFRACTORIES CO. 


of service to you. j 


World’s Largest Exclusive Manufacturer of High Temperature Cement 
Swanson and Clymer Streets, Philadelphia, Pa. 









For a Long Furnace Run, Use The ADAMANT Gun 
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Whenever You Use a Fire Brick, Use ADAMANT, the Original High Temperature Cement 


ies 


tT > 

















THe REFINER AND NATURAL GASOLINE MANUFACTURER 








Registration—N. P. A Convention 
September 18, 19, 20, 1929, 
Atlantic City, N. J. 








A. H. Alsberg, Franklin Creek Re- 
fining Corporation. 

L. C. Beard, Jr. Standard Oil Com- 
pany of New York. 

John A. Beck, Pennsylvania Refin- 
ing Company. 

Walter W. Beck, Pennsylvania Re- 
fining Company. 

H. S. Bell, Engineer, New York City. 

Chas. D. Berry, Jas. B. 
Company. 


Berry Sons 


C. B. Boehm, Standard Oil Company 
of New Jersey. 

J. W. Bridge, 
Company. 

B. W. Browne, The Great Western 
Oil Company. 

H. R. Burleigh, Crew Levick Com- 
pany. 

H. M. 
pany. 

L. J. Cavanaugh, Pennsylvania Oil 
Company. 


Union Draft Gear 


Carruth, Canfield Oil Com- 





-es€0)* 


- mm (Opso-- 


We Guarantee the Performance of 
Our Cooling Towers and Spray Ponds 


HEN you buy a cooling tower 

from us you know definitely 

—in advance—what cooling 

results you are going to get under 

given atmospheric conditions. We 
guarantee these results. 

Our cooling towers are rated, not in 

a misleading number of gallons per 

minute, but in square feet of active 

horizontal area (i.e. the area of one 

deck). A gallon-per-minute rating 


“ 


pgie 
= 


(Above) Reproduction of one of our 


varies with the amount of water cir- 
culated per minute per square foot of 
area. 

Our Bulletin 283-R shows two cool- 
ing curves—one with a loading of 1!/2 
gallons per minute per square foot of 
active horizontal area, the other with 
a loading of 214 gallons per minute. 
You will certainly want this bulletin 
for your files, also our Bulletin 282-R 
on spray nozzle cooling systems. Both 
bulletins will be sent on request. 
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Howard Cooper, Sinclair Refining 
Company. 

M. F. Cowden, Pennsylvania (jj 
Producers Refining Company. 

Earle M. Craig, Freedom Oil Works 
Company. 

Willis Crane, National 
Association. 

Walter J. Curley, Conley Tank Car 
Company. 

G. C. Davison, Tri-State 
Company. 

Fayette B. Dow, National Petroleum 
Association. 

H. J. Dunmire, Superior Oil Works 
& Mutual Refining Company. 

Herbert G. Eaton, Superior Oil 
Works. 

N. O. Fanning, C. H. Pforzheimer & 
Company. 

Jas. Fisher, 
pany. 

J. P. Flynn, 
Company. 

J. J. Forbes, U. S. Bureau of Mines. 

T. H. B. Fowler, American Car & 
Foundry Company. 

J. Earl French, Carnegie Oil Com- 
pany. 

D. W. Grant, Penna Oil Company. 

Harry S. Hayden, Penna Oil Prod- 
ucts. 

G. M. Hamilton, Willoch Oil Cor- 
poration. 

Jas. H. Herbert, Standard Oil Com- 
pany of Ohio. 

A. F. Hofmann, 
Agency. 

Dart H. Hoffman, 
Company. 

David C. Hughes, Conewango Refin- 
ing Company. 

G. B. Hunter, 
Company. 

L. C. Jamieson, Viking Oil Corpora- 
tion. 

D. P. Keeney, Kenney 
pany, Incorporated. 

C. M. Larson, Sinclair Refining Com- 
ing Company. 

L. P. Lochridge, 
Company. 

Horace L. Lohnes, National Petrol- 
eum Association. 

E. M. Lyons, Tiona Refining Com- 
pany. 

Edmund A. McCadden, 
Oil Company. 

Chas. McLean, Confield Oil 
pany. 

Geo. I. Marker, 
ing Company. 

S. Messer, Quaker 
fining Company. 

J. P. Mosher, Jr., Platt’s Oilgrove. 

T. M. Murphy, W. H. Daugherty & 
Son Refining Company. 


Petroleum 


Refining 


Kendall Refining Com- 


Ohio Valley Refining 


Gilbert A. Hays 


Tidewater Oil 


Emlenton Refining 


Oil 


Com- 


Sinclair Refining 


The Pure 
Com- 
Warr-Penn Refin- 


State Oil Re- 


H. S. Paterson, Ewan-Finch Refin- 
ing Company. 

O. D. Robinson, Republic Oil Com- 
pany. 

H. A. Ross, N. P. A. 

A. P. Ruether, Shell Petroleum Cor 
poration. 

Bh. - Rae, 
Company. 

C. M. Stoddart, Redex Oil Company. 

D. V. Stroop, American Petroleum 
Institute. 


Guarantee Cooling Curves shown in our 
Bulletin 283-R. (Right) One of our 
cooling towers installed at the Boynton, 
Oklahoma, plant of the Transcontinental 
Oil Company. 


THE COOLING TOWER COMPANY, INC. 


15 JOHN STREET NEW YORK, N. Y. 
Distributors in Principal Cities 


Penncrude Refining 
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' Company. 

Paul Truesdell, National Petroleum 
Works. 

H. W. Walchli, Tiona Refining Com- 
pany. 

P. B. Watson, Tidewater Oil Com- 
pany. 

N. B. Weber, The Pure Oil Com- 
pany. 

A. B. Weingard, American Oil 
Works Company. 

Richard Wotowitch, Empire Oil & 
Refining Company. 

C. A: Borda, James B. Berry’s Sons 
Company. 

Geo. G. Buschman, Sherwood Bros. 
Company. 

H. V. Campbell, Elk Refining Com- 


pany. 


P. S. Tarbox, Independent Refining 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 


James E. Campbell, Chelsea Oil & 
Supply Company 
Jas. N, Carney, American Oil Com- 


pany. 
Fred G. Clark, Fred G. Clark Com- 
pany. 
Henry M. Crane, General Motors 


Corporation. 

Clarence. M. Davison, Standard Oil 
Company of New Jersey. 

V. P. Donohue, State Motor Service 
Company. 

Dunn Houston, National Petroleum 
Mutual Fire Insurance Company. 

Charles E. Foster, Crew Levick 
Company. ’ 

H. H. Fuller, Sinclair Refining Com- 
pany. 

oc dee 


Glendenning, Standard © Oil 


Company of New York. 





Here brine is held below—30°F 


—30°F is all in a day’s work for this Carbondale Com- 
pression Refrigerating System. Temperatures below this 
are the rule and they must be maintained continuously 
and with full brine capacity, always. Low cold test oils 
demand real performance from refrigerating systems. In 
many of America’s leading refineries, Carbondale has been 
assigned the job and has cooperated to fulfill the need 
regardless of the temperature or capacity required. 


Such cooperation was to be expected because for more 
than 37 years Carbondale has kept abreast of the ever 
changing demands of the refineries and has successfully 
satisfied the many varied demands both for absorption 


and compression systems. 


THE CARBONDALE MACHINE CO., Carbondale, Pa. 


Branches in principal cities 
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John P. Herrick, New York State Ojj 
Producers Association. 

H. R. Hilliard, Waverly Oil Works 
Company. 

T. J. Hilliard, Waverly Oil Works. 

D. W. Hovey, Waverly Oil Works 
Company. 

A. H. Irelan, Crew Levick Company, 

F. E. Knox, Jas. B. Berry Sons Com- 
pany. 

L. L. Long, 
Company. 

R. D. Lowe, Elk Refining Company, 

A. M. McBurney, Crew Levick Com- 
pany. 

M. J. McCarthy, 
Company. 

Jas. A. McEwan, Swan Finch Refin- 
ing Company. 

W. Park McJunkin, Wilmot Manu- 
facturing Company. 

J. C. Miller, Mid Continent Petrol- 
eum Corporation. 


Waverly Oijil Works 


Smith Weihman 


Joseph M. Patterson, Joseph M. 
Patterson & Company. 

Joseph E. Pogue, Consulting Engi- 
neer. 

Wm. A. Powell, Tiona Refining Com- 
pany. 

H. W. Schmidt, United Refining 


Company. 

R. M. Shanklin, Crew Levick Com- 
pany. 

Geo. 
Survey. 

A. T. Smith, The National Refining 
Company. 

R. G. Sonneborn,- L. Sonneborn Sons 
Incorporated. 

Lacey Walker, American Petroleum 
Institute. 

S. P. Worthington, Tiona Petroleum 
Company. 


Otis Smith, U. S. Geological 





E. F. Griswold has been appointed sales 
manager of the Burford Oil Company of 
Pecos, Texas. Mr. Griswold has been in 
the refining business 12 years in North 
and West Texas. 





NAME CHANGED 


The Smith Engineering Company 
(Pennsylvania) has been formed through 
a change in the name of Smith & Leslie, 
Inc. The office of the corporation is im 
the Drake Théatre Building, Oil City, 
Pennsylvania, with engineering, account- 
ing and general sales office at 107 West 
Inwood Boulevard, Kansas City. Tertr- 
torial sales offices are located in Oil City, 
Kansas City, Tulsa, New York, Chicago 
and Los Angeles. 





The Union Chain & Manufacturing 
Company,’ Sandusky, Ohio, has recently 
announced the appointment of Alan G. 
Cary of the\Alan G. Cary Company, 204 
Endicott Building, St. Paul, Minnesota, as 
its St. Paul and Minneapolis representa 
tive. This follows the recent merging ° 
the above company with the America? 
High Speed Chain Company of Indiat- 
apolis. 
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rom SHELL STILLS FIFTEEN YEARS AGO, 


TO COMPLETE REFINERIES TODAY 


Since the first Kellogg shell stills were produced 15 years ago, the progress 
made in petroleum refining has been revolutionary. One after another, old ideas 
and old practices have been condemned and discarded. Always abreast of cur- 
rent requirements, Kellogg oil technologists have contributed no small share to 
the science of petroleum refining. Kellogg service now includes designing and 
constructing complete refineries anywhere in the world. — 


The M. W. KELLOGG COMPANY 


225 Broadway, New York 


HOUSTON, TEXAS, 1514 PETROLEUM BLDG. LOS ANGELES, CAL,, 1031 SO. BROADWAY TULSA, OKLA., PHILTOWER BLDG. 
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and Presentations 
(Continued from page 88) 
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Accurate Accident Costs Compilation, Assessments 








Don’t think that 
you are getting the 
benefit of all the 
steam created simp- 
ly because you have 
a few steam traps. 
Unless every line 
w here condensa- 
sation collects is 
trapped, and trap- 
ped _ efficiently, 
much of the money 
spent for fuel to 
+9 ke steam is ae your Coal / 


wasted. : 


























Because of the low cost of Sarco Steam Traps—1/3 the price of most 
makes—it is inexpensive to put a Sarco at every condensation point. In 
this way steam waste is prevented throughout the entire system. That 
saves fuel and makes less work for the engineer and fireman. 







Sarco Steam Traps can be screwed right into the pipe line, as they require 
no more space than an elbow. The cost and work of building platform or 
digging a pit are saved. 








They are self-adjusting to any steam pressure from 0 to 100 lbs. There 
is no danger of freezing, for they automatically drain when steam is off 
and close to prevent loss of steam when.the steam goes on again. The valve 
has Monel metal cone and seat for maximum durability in service. 













Send for a Sarco on FREE trial. If you wish to return it at the end of 
30 days, you don’t owe us one cent. Mail the convenient coupon. 


SARCO CO., Inc. 


183 Madison Ave., New York, N. Y. 


BOSTON CHICAGO DETROIT PITTSBURGH 
BUFFALO CLEVELAND PHILADELPHIA ST. LOUIS 
Sarco (Canada) Limited, 1605 Delorimier i a aes 
Walker-Crosweller & Co., London, S. E. 


SARCO 3722" 





ye AE 4 OA SS Sg a tr eae nomen eeee aman marines eateries ] 
r —— -. Inc. . 
] Madison Ave., New York City I 
; Fy Rae a Sarco Steam Trap on 30 days free trial as follows: ; 
. RE og Cs a eae ae i SONG SE BSE 8 Ibs. ; 
i [_] Send Booklet No. S-230. ; 
i 
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ACCIDENT COST STATISTICS a. Accident cost per case. 

The development of accident costs on the basis b. Accident cost per $100 of payroll or percent- 
of the dollar payroll naturally leads to the whole age of payroll. 
question of the presentation of accident cost statis- c. Accident cost per unit of production, manu- 
tics. It is important that costs be submitted in con- facture, sales. 
crete fashion, easily grasped by operating men. It d. Total saving in accident costs in relation to 
is important, too, that boards of directors realize in amount of capital investment. 
cold dollars and cents the cost of accidents so that The first, accident cost per lost time accident or 
they may make adequate provision for accident pre- case, is simply ascertained by dividing total costs by 
vention programs in annual budgets. number of lost time accidents. U sually these figures 

The most common methods used in petroleum are compiled, with and without the inclusion of fa- 
companies include the following: talities, since the frequency or absence of death 


cases distorts the general curve of ac- 
cident case cost. (See the table 1). 

Accident cost per $100 payroll (or 
percentage) has already been de- 
scribed in detail. It is generally re- 
garded as the most effective way of 
ascertaining accident cost trends. The 
only concrete objection apparently 
lies in the fact that while payrolls may 
increase through upward wage revis- 
ion without increase in the number of 
employees, accident costs remain 
more or less stable, and thus a some- 
what false percentage is derived. At 
the same time, this objection may be 
partially overcome by the fact that 
accident costs, in turn, may be in- 
creased by higher payments under 
workmen’s compensation laws, in- 
creased severity of commission de- 
cisions in contested cases, etc. When 
all is said and done, however, the ac- 
cident cost rate on the payroll basis 
does show concretely dollar cost to 
dollar payroll — and that is a most 
poignant way to reflect accident 
progress. 

Accident costs per unit of total 
barrels of production, pipe line runs, 
or total gasoline sales are not gen- 
erally used since the fluctuation im 
these units are so variable. For ex- 
ample, a fairly high accident cost 
might occur in a producing depart- 
ment at a time of curtailment; and 
lower costs in a period of expansion. 
The same criticism also holds true im 
manufacturing and sales. 

The total cost of accidents in one 
of these major departments howeveét, 
levied against the individual unit such 
as a barrel'of production or gallon of 
gasoline, is an effective means of if 
forming both employees and exectr 
tives the direct cost of accidents 
If for example a producing depaft 
ment puts out 10,000,000 barrels 
of petroleum per year, and i 
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ViereR Macninery AvAILABLE 
FOR REFINERY REFRIGERATION 


EADINESS to serve is but 

one virtue....it takes real 
ability and long specializa- 
tion to fit an organization to 
cater to an industry so techni- 
cal as Refining. 


Vilter has an experience in 
precision products since 1867. 


Since its inception in 1882 re- 
frigeration machinery has been 


produced by Vilter. 





LING 


IN ALL PHASES 


It is on the sound basis of 
knowing how that we solicit 
your inquiry. 


Regardless of the manner in 
which you wish to use refrig- 
eration, Vilter engineers can 
help you or your staff to secure 
an even more efficient result 
with even greater economies.... 
and a thorough knowledge of 
the refiner’s problems is back 
of this broad statement. 


Write or Wire for Data 


We shall be glad to have our Engineer- 
ing Department consulted on any spe- 
cific matter pertaining to refrigeration or 


heat transfer. 


on 


" Laeaaied 
a at 


« 


f 


+< MitwaukEE 


No obligation, of course. 


‘The Vi LTER MANUFACTURING (o. 
1097 Clinton St. 


15-29 
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Wisconsin — 














Watter J. Poppretntak——Paut M. Raicoro.sty 


Consulting Engineers 


PHILTOWER BLDG., TULSA, OKLA. TEL. 4-9258 

NATURAL GASOLINE ANALYTICAL AND FRACTIONAL 

PLANT DESIGN AND RESEARCH DISTILLATION 
OPERATION LABORATORIES ANALYSIS 
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volves $80,000 in accidents in the 
course of this production, then the 
accident cost on each barrel of course 
is eight-tenths of a cent. 


A few companies have visualized 
accident costs on the basis of the total 
amount of estimated saving (through 
reduction of accidents) in relation to 
capital investment. Thus one petro- 
leum company, over a five-year pe- 
riod, saved $70,000 annually in a re- 
duction of accidents. It spent an ay- 
erage of $20,000 in general safety 
work annually, leaving a credit bal- 
ance of $50,000. At six per cent this 
represents some $833,000. Estimated 
savings in relation to capital invest- 
ment is truly a graphic way to sell a 
safety program. 

In my opinion, simple statistical 
average costs per case and per dollar 
payroll, with estimated saving on 
capital investment are all effective 
means of presenting accident costs 
before boards of directors, comp- 
trollers, and others who hold the 
money bags of our companies. To 
make the picture as realistic as pos- 
sible, all these statistics ought to be 
used. 


To sum up, this paper has at- 
tempted to plead first, for more accu- 
rate accident accounting through the 
compilation of “indirect” as well as 
“direct” accident costs; for the allo- 
cation and assessment of accident 
costs on a departmental basis; for 
graphic methods of presenting acci- 
dent cost statistics. The first step 
must be accepted by operating execu- 
tives if they are really going to find 
how much accident costs burden the 
cost of production, the second step 
must be followed in order to estab- 
lish tangible standards to strive for 
in an accident prevention program; 
the third step must be followed in 
order to sell the entire safety pro 
gram more effectively. Along side of 
our splendid accident frequency and 
severity data, let us endeavor to com 
pile accurate factual costs — costs 
that can weather any storm of criti- 
cism directed against a safety budget 
and program, costs that can reveal 
both real and hidden losses in pre 
duction, costs that can measure more 
precisely human waste through acci- 
dents. 
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Prompt Service 


For Any Petroleum Product, 
Phone, Wire or Write 


THE PURE OIL 
COMPANY 


U. 8. A. 


Producers, Refiners, Marketers of a 
complete line of petroleum products 


SALES OFFICES: 


Ch; 
Chicago Columbus, Ohio Tempe, Fla. 
New York Miami, Fla. 

: , Charleston, W. Va. 
Minneapolis Pensacola, Fla. 
Dh: ‘ Norfolk, Va. 

Philadelphia Adl G Tulsa, Okla. 
Pittsburgh ee Beaumont, Tex. 
REFINERIES: 

Marcus Hook, Pa. Ardmore, Okla. 
Cabin Creek Jct., W. Va. Muskogee, Okla. 
Heath, Ohio Smith’s Bluff, Tex. 
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LIBERTY 
CLEANERS 


furnish efficient cleaning service for 
tubes of any size or type. They have 
the proper co-ordination between power- 
ful motor and effective cutter head to 
cut the job of cleaning to a minimum. 


Above is shown the double-motor 
Tandemtype Liberty cleaner with “SF” 
cutter head giving utmost speed, power 
and scale cutting ability. 


Also, a small size Liberty cleaner 
as used in 1% to 1% in. I. D. tubes. 
Maximum power within the size limi- 
tations. 


Many other sizes and types of Liberty 
cleaners for all service. 





LIBERTY 
MANUFACTURING 

COMPANY : 

Jeannette;“Pa. 
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he 


Edeleanu Process 


Refine your distillates with liq. SO: and avoid 
Inferior finished products 
Treating losses 
Acid sludge production 
Loss of Treating Agent (SO:) 


Loss of valuable constituents in the distillates 
In use by leading refiners in U. S. A. and For- 
eign Countries. For full information write 


AGEFCI 


11 W. 42nd St New York, N. Y. 








The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 

Made of acid-resisting shale—practi- 
cally indestructible. 

Used by all big producers because of 
the intensive movements. 


Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 
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(Continued from page 86) 
catch drip oil. Rags must be hung up 
to dry only in the place provided. 

13. Tools when not in use must be 
kept in the racks and cabinets pro- 
vided. They should not be left on 
floors, machinery or walk-ways. 

14. The use of iron hammers in 
any building or place where gas or 
gasoline vapors might be present is 
prohibited. Copper hammers are pro- 
vided. 

15. When work is being done in 
boilers, the “Man in Boiler” sign must 
be in place. When work is being done 
in a tank or tank car the “Man in 
Tank” sign must be in place. 

16. The mesh wire guards on 
gauge glasses must be securely placed 
at all times. 

17. Tanks and tank cars must be 
free from gas and gasoline vapor be- 
fore any one enters them. If possible 
steam them out. Men must not enter 
tanks or tank cars without gas mask 
in place and without having ropes at- 
tached to their bodies and some one 
stationed on the outside to operate 
the mask blower and pull them out in 
case they should be overcome by gas. 

18. None but company automobiles 
are permitted inside the plant fence 
or buildings. 

19. No persons except officers and 
employees of this company and fed- 
eral and state officials or inspectors 
provided with properly signed and 
sealed identification cards are per- 
mitted inside the plant without a per- 
mit from the Tulsa office. All persons 
not employees of the gasoline depart- 
ment must fill out and sign the 
“Visitors Application and Agree- 
ment.” 

In summary the major problem of 
safety may be unequivocally stated to 
be the question of plant personnel. 
Common sense prevents accidents and 
makes for a harmonious organization. 


The story of safety can be told 
neither in a few words nor in a few 
days. It must be constantly repeated 
and re-echoed, and revised to meet 
changing conditions. The biggest 
thing in life is human relationship. 
Through the mutual interest in safety 
work there has grown up betweel 
employer, manager and employee 4 
more sympathetic understanding 0 
the reciprocal problems involved ™ 
industry, and a greater willingness ! 
co-operate in a common cause, work: 
ing to a common end. 
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A Few Degrees Make a Big Difference! 


Their ability to withstand a few more degrees of heat Clays used in making Evens & Howard fire brick are , 
has kept Evens & Howard Fire Brick in the lead for from our own extensive mines in Missouri, Texas and 
nearly three quarters of a century and made them the Georgia: They include all varieties of plastic and flint 
logical choice when steady, high furnace temperatures fire clays, high alumina diaspores and kaolins. Among 
must be maintained for days, weeks and months. You the following eight specialized brands of fire clay brick, 
are buying more than mere fire brick when you pur- you are sure to find one exactly suited to your special 
chase from Evens & Howard—you are investing in requirements and which will successfully meet the 
the proven products of one of America’s oldest severest furnace conditions known under modern 
refractory manufacturers. industrial methods. 

TEXAFRAX ACME, ST. LOUIS KAOFRAX 

DURAFRAX VULCAN, VULCAN * * * VOLCANO 

Made in Texas Made in Missouri Made in Georgia 


EVENS & HOWARD FIRE BRICK COMPANY 


Main Office and Plant, ST. LOUIS, MO. 














TEXAS CLAY PRODUCTS CoO. EASTERN OFFICE STEVENS, Inc. 
Plant, Malakoff, Texas 11 Park Place, New York Plant, Stevens Pottery, Georgia 
/ $ 
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The Film Theory of Heat Exchangers 
The Resistance Concept 


Factors Governing Midatodealen, Manufac- 
ture 
Heat Transfer— General Method of Heat 


Type of Flow Transfer Solution 


Velocity of Flow 


Relation of Flow Data to be Secured and 
The Shape Factor Used— 
Pressure Drops 
Vaporization Constructional details 
. Experimental data 
Physical Character- Computations 


istics of the Fluids 
Affecting Heat Results 


Transfer— Discussion of Results 
Viscosity of the fluids Conclusions— 
Conductivity of the fluids 

Density of the fluid Appendix— 


Specific heat of the fluid 





: The viscosity of oils 
Types and _Classifica- The specific heat of oils 


tion of Commercial Computation of heat ex- 


Proper Design and Exchangers— changer problem 


Fluid friction drop 
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Operation of Heat he Be gy a 
ang rs Contains fifteen figures and seven tables. 52 pages, 

Exch e 6x9, Cloth Binding. Postpaid $1.50 


By E. F. Kartitam, M. E. and A. F. Semino #4 
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Te Gulf Publishing Company, P. O. Box 1307, Houston, Texas 
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THE H-H INHALATOR 


A Valuable Resuscitation Device 
for the Oil and Gas Industries 


The H-H Inhalator is a resuscitation device for 
administering Carbogen (95% of Oxygen and 
5% Carbon Dioxide) to those overcome by 

Petroleum Vapors 
Hydrogen Sulphide Gas 
Carbon Monoxide 


Smoke,»Fumes.and Other Causes 


When respiration has stopped, artificial respira- 
tion by the manual prone pressure method should 
be employed to start spontaneous breathing. This 
effort should be assisted by administering Car- 
bogen simultaneously from the H-H Inhalator. 


The H-H Inhalator is officially approved by 
the American Gas Association and is widely used 
by oil companies at refineries, in the field and on 


tank ships. 
For complete information write for Bulletin 
No. 80. Demonstrations will be given on request. 


~ 5A 


tine Safety Cee) Alppliances Co. 


ance? 
Braddock, Thomas and Meade, Pittsburgh, Pa. 
“Everything for Mine and Industrial Safety” 



































COLOR 


YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 
Write us for samples of colors you wish to try 


INTERSTATE COLOR CO., Inc. 
41 PARK ROW NEW YORK 
California Representative—MEFFORD CHEMICAL CO., Los Angeles 
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PRODUCTS DERIVED FROM NAT. 
URAL GAS WILL BE DISPLAYED 
AT PETROLEUM EXPOSITION 

William S. Waldrip, chief engineer of 
Neilan, Schumacher & Company, Los An- 
geles, California, manufacturer of regu- 
lating devices and control equipment, js 
in Chicago. J. M. Coffeen, who has had 
several years gasoline plant and instru- 
ment experience, accompanied Mr. Wal- 
drip from the factory and will establish 
himself as sales representative of Neilan 
equipment in Chicago. After leaving Chi- 
cago, Mr. Waldrip will go on to New 
York City and establish a Neilan-Schu- 
macher sales representative there. 





Michigan Central Refining Company, 
Muskegon, Michigan, recently organized 
as a subsidiary of the Amarillo Producers 
and Refiners Corporation, Amarillo, 
Texas, by officials of the latter, has ap 
proved plans for the construction of a 
new oil refinery in the vicinity of Muske- 
gon, to be equipped for an initial output 
of about 3500 barrels per day. The proj- 
ect will include a complete storage and 
distributing plant in the district, with ini- 
tial capacity of over 50,000 barrels. 

x ok Ox 

Cities Service Refining Company, Bos- 
ton, is said to be planning to rebuild a 
portion of its oil refining plant at East 
3raintree, Massachusetts, destroyed by 
fire early in June, with loss estimated at 
more than $225,000. 





J. A. Campbell of the J. A. Campbell 
Company, manufacturers of natural gaso- 
line plant equipment at Long Beach, Cali- 
fornia, returned home August 1 from his 
annual vacation spent at Oakland, San 
Francisco and Sequoia National Park. He 
was accompanied by his family. 





Bulletin 4-F, just published by Schutte 
& Koerting Company of Philadelphia as 
as new edition to their bulletin under 
this number, describes the standard hand 
controlled thermo-compressor and _ illus- 
trates and describes the automatic thermo- 
compressor used where regulation is re 
quired. This edition to Bulletin 4-F is to 
be inserted in the recipient’s Schutte & 
Koerting Jet catalog, volume 1, and the 
1925 edition destroyed. The edition will 
be mailed upon request to the company. 





Dallas, Texas.—The Primtex Refining 
Company has installed equipment at its 
refinery, located near Grand Prairie, wes 
of Dallas, to manufacture about five <ars 
of finished lube oils daily. This plaat 
has heretofore operated as a skimming 
unit, with a capacity of 1500 barrels 
daily, and will continue to manufacture 
gasoline along with lubes and waxes 
using crude from Brown County and 
West Texas fields. John Muense is st 
perintendent in charge of operations, and 
headquarters of the company are located 
in the Central Bank building, Dallas. 





F. G. D. Muller, vice president of Stay 
tite Company, Houston, spent a vacatiot 
with his family in Europe, visiting rele 
tives from June to September. They © 
ited in Holland, Austria, Germany 
England. 
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Lincoln Welder 


Gas Engine Driven 


Welder 


LINCOLN ELECTRIC COMPANY 

The Lincoln Electric Company, 
Cleveland, has recently introduced to 
the trade a new model gas engine driv- 
en welder for use where electric power 
is not available. The new model welder 


is of 200 amperes N. E. M. A. rating 
and is powered by a four-cylinder 
Waukesha engine, operating at 1500 
rp. m. 


The latest improvements which are 
featured in the new improved models 
of Lincoln gas engine driven welders 
are included in this new model. An 
automatic idling device is incorporated 
which automatically reduces the speed 
of the gas engine, when welding oper- 
ations cease and automatically acceler- 
ates the engine to proper speed, as soon 
as welding is started. It is estimated 
that this automatic idling device will 
reduce fuel consumption approximately 
23 per cent., as well as considerably 
reduce wear in the welder, which will 
Permit longer life of the equipment. 

Another feature of this new model 

welder is the protection afforded the 
machinery by the welded steel canopy 
which totally encloses the outfit. 
_ Unified control, a feature of all new 
improved “Stable-Arc” welders, is also 
Mcorporated in this new model. Oper- 
ating controls are enclosed in a venti- 
lated steel cabinet. 


Removable Orifice F lange 
B. V. EMERY & COMPANY 

B. V. Emery & Company, Tulsa, is now 

marketing its removable orifice flange, a 

Product cesigned to meet the need of an 

expensive fitting which would duplicate 


the conditions existing in the usual orifice 
flange and which would enable the orifice 
plate to be changed without the use of a 
by-pass. 

The plate is clamped between two fin- 
ished surfaces in such a way that the 
regular thin orifice plate can be used with- 
out danger of plate distortion, the manu- 
facturers state. Three jack screws do not 
bear directly against the plate, but against 
a tight-fitting movable ring which clamps 
the plate into the body. 

The same jack screws which clamp the 
plate in position are also used to seal off 
the plate when it is raised to the upper 
part of the flange, thus allowing a new 
plate to be inserted without gas leakage. 





GATE VALVE BOOKLET 

A 62-page booklet showing sectional 
and exterior views as well as dimensions 
and price lists of advanced type gate 
valves is being distributed by the Pitts- 
burgh Valve, Foundry & Construction 
Company, Pittsburgh, manufacturers of 
a complete line of valves to meet steam, 
oil and gas line conditions. 


Portable Welder 


PONTIAC TRACTOR COMPANY 

The new Lincoln Stable Arc Welder 
mounted on the McCormick-Deering 
Tractor has just been announced by 
the Pontiac Tractor Company of Pon- 
tiac, Michigan. 

This unit is furnished in either the 
200 or 300 ampere machine and gives 
a wide range of utility. 

The extension frame in this mount- 
ing is such that the tractor is set into 
a four-inch I-beam frame and the front 
axle assembly is set ahead under the 
frame, thereby lengthening the wheel 
base. This construction reinforces the 
tractor and gives it balance making 
it easy to steer with the added weight. 
The welder unit complete with the 





panel is mounted on this frame mem- 
ber ahead of the tractor and takes its 
drive from the power pulley at the side 
of the tractor by a belt. This makes a 
compact self contained unit capable of 
moving about under its own power. 
The 48x4-inch dual tires used in the 
rear give this unit a road speed of 15 
miles per hour. 





Tuthill Pump 


Néw Pumps 
TUTHILL PUMP COMPANY 
The Tuthill Pump Company, 131 
West 63 Street, Chicago, is building 
two new pumps of 100 gallons and 200 

gallons capacity per minute. 


Model 7-C and 8-C are high speed 
positive displacement pumps of the in- 
ternal gear type, built to operate up to 
direct motor speeds at pressures of 
100 pounds per square inch or less. 


Both pumps may be driven effective- 
ly in either direction of rotation, elim- 
inating the need of considerable mani- 
folding. The rotor and shaft are solid 
steel forging with no key used. The 
stuffing box is designed to prevent 
scoring of the rotor shaft through ex- 
cessive gland pressure. 

They are made for use in skimming 
plants, where the pumping unit will 
serve many purposes, as crude oil 
from storage to still and distilled prod- 





Pontiac Portable Welding Unit 
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yomgasanmengee FOR ECONOMY 


Austin, Texas 















1. Economy of Cost— 


Texas Fire Brick meet refractory 
requirements ordinarily expected of 


higher priced bricks. 








2. Economy of Freight— 








Texas Fire Brick can be shipped to 





Acme Brick Company, ‘ : 
Fort Worth, Texas Southwestern points at an appreci- 





able saving in freight. Low freight 
rates mean big savings. 






3. Economy of Time— 
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reserve stocks ready to fill your 


Athens Brick & Tile Co., needs. 
Athens, Texas 











USE TEXAS FIRE BRICK 


For facts and information regarding your 
special needs, address any member of the 


saat FIRE BRICK 
Tenas Cle Produc Co, GROUP 


of the Southwest Clay Products Institute 
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Promoting Texas Fire Brick Economies 




















































ALL REFINERS KNOW 


that an earth burner is an essential part of the filter 
plant. If the burner is a NICHOLS HERRESHOFF 
FURNACE it is also an essential part in the refiner’s 
profit making plan. The Nichols Herreshoff is not an 
expense, it is an investment — yielding high returns. 


G. G. Brockway Company 


WARREN, PA. 
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ucts from run-down tanks to filters or 
storage or for loading and unloading 
purposes. In the large refineries, the 
pumps may be used for all lube ojj 
movements, for wax plant operations, 
for removing sludge and for transfer. 
ring pressure distillates to pressure 
stills. 

The accompanying photograph shows 
the Model 7-C general purpose pump 
of 100 gallons per minute capacity, 
Further information is available upon 
request to the company at the above 
address. 








Angle and Plane Projector 


Angle and Plane 


Projector 
REFINERY SUPPLY COMPANY 


The Refinery Supply Company’s new 
Ac-Me angle and plane projector for 
marking angle cuts necessary on pipe 
in constructing welded systems of pipe 
line is an aluminum base carrying 
aligning points for the welder’s use in 
aligning the instrument with the pipe. 

Protractor scales Nos. 1 and 2 for 
locating the proper angle for cut are 
attached to the base. A small level 
protractor for setting. the base at the 
proper angle with the horizontal is at- 
tached to the front of the plane. By 
pivoting the arms of the plane on the 
front of the base their positions are 
given on the protractor. Provision 1s 
made with the instrument to properly 
mark the pipe after the points of cut- 
ting have been located. 

A photographic illustration of the 
instrument given here shows it in its 
portable case. It weighs only 3% 
pounds, and is designed to save time 
and labor for the welder. 


WELDING CATALOG 


The Torchweld Equipment Company, # 
224 North Carpenter Street, Chicago, has 
a new catalog, No. 29, covering the com 
plete line of welding and cutting appatt 
tus, including gas welding and cutting, 
lead welding, ‘soldering, brazing and de- 
carbonizing equipment, automatic and 
hand welding and cutting machines and 
torches, gas pressure regulators, acetylene 
generators and welding supplies. : 

This catalog also contains informatio 
about oxy-acetylene apparatus. 

A copy of the catalog will be sent upe# 
request to the company at the above #& 
dress. 
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a , ; | | | SI N GLE 
= RESPONSIBILITY 
i In Pumping Units 


De Laval steam turbines and cen- 
trifugal pumps are designed, built, 
inspected, guaranteed and _ tested 
complete in one plant and under 
the direction of one staff of en- 
gineers. That is one of the reasons 
why they give such uniformly satis- 
factory results. 





De Laval 


Steam Turbine Co Company 


Trenton, 










De Laval 50 hp. steam turbines using steam at 140 Ibs. and ex- 
hausting against 30 Ibs. back pressure and each driving two De 
Laval pumps. One pump handles 1500 gals. per min. of cooling 
water against 70 ft. head and the other 52 gals. per min. of 0.77 








: : : . Manufacturers of Steam Turbines ;Cenerifugal Pu ps. Centrifugal Blowers 
sp. gr., 90° F. gasoline against 50 lbs. There are five such units 4 Com Flexible Coun ‘> nl Speed G 
in this plant. Worm Cesare, draulte Thstinee and Spe S ple oi Ma in 

































Packing 


A «Modern Publishing | Stuffing Boxe 


Establishment - as — AS ; 
loading your pir 





Our equipment is especially adapted 
to the publishing of books on petro- Serves in any plant 
leum, catalogues, oil company house equipment, regardless 











organs, booklets, etc. of service, pressure or 
. temperature. 


METALASTIC 
INCORPORATED 


Jersey City, N. J. 


Give us an opportunity to figure 
on your next printing job 





Ge Gulf Publishing Company 
3301 Buffalo Drive 
Houston, Texas 
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EXPLOSION -PROOF 


MIXERS 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and Tiquid chemicals. 
They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix .... more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 


«The Hy-Speed Age» 


ivi \ —_ .+++. the Solution of your 
For MIXINS ‘% Mixing ao 


LUBRICATING os | SN A L | Oo e 


LIME AND OIL \ ENGINEERING 


COMPANY 
FULLER'S EARTH & OIL 47 West 63rd St. 


ALL LIQUID CHEMICALS y 4 New York City 


wWvvvvvvvovvvyv 








THROTTLING REGULATOR 


The Fulton Throttling Regulator maintains a constant 
pressure under varying conditions of load. 

The Regulator is placed in the suction line 

to the compressor and is controlled by the 

Pressure at the discharge acting on the dia- 

phragm surface, which is balanced by weight 

on the lever. 
A tendency of the discharge pressure to rise over- 
balances the weight on the lever and the valve moves 
toward its seat, throttling the suction sufficiently to 
restore and maintain the discharge pressure at a fixed 
point. 


THE CHAPLIN-FULTON MFG. CO. 


Manufacturers of Regulators for Every Gas Service 


28-40 Penn Ave., Pittsburgh, Pa. 


1 
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Portable Grinder 


Portable Bench Grinder 


BLACK & DECKER MANU- 
FACTURING COMPANY 

The Black & Decker Manufacturing 
Company, Towson, Maryland, has re. 
cently brought out a new six-inch ball 
bearing portable electric bench grinder, 
This introduces the ball bearing elec- 
tric grinder within the price range of 
the six and eight-inch sleeve bearing 
tools. The anti-friction bearings offer 
an easier maintenance of wheel speeds 
under load. 

This grinder is for use on alternat- 
ing current only, maintaining a 3600 
r. p. m. spindle speed on 60 cycle cur- 
rent and 3000 r. p. m. on 50 cycle 
current. 





PAMPHLET ON BEDPLATES 


Bedplates for types SVR and DVR speed 
reducers is the subject of a new publication, 
Circular 1856, issued by the Westinghouse 
Electric & Manufacturing Company. Ir 
tormation pertaining to construction, d- 
mensions and weights, and motor sizes for 
bedplates with and without outboard bear- 
ing pedestals, is given in tabulated form, 
accompanied by outline drawings aml 
illustrations. 

Copies may be obtained from any Wes 
inghouse sales office or from the adver 
tising department of the Westinghouse 
Electric & Manufacturing Company 4 
East Pittsburgh. 





REFINERY SUPPLY COMPANY 
BULLETIN 
The Refinery Supply Company, 62! 
East Fourth Street, Tulsa, is distributing 
Bulletin No. 14, which carries Ac-Me 
items, such as water columns, recorditg 
gravitometers, charts, R. S. gravity 
balance, R. S. portable dead weight testes 
the R. S. orifice well tester and the R > 
charcoal tube adapter, as well as other 
products manufactured and sold by the 
Refinery Supply Company. 





EXPECT “EARLY COMPLETION 
OF TEXACO PLANT AT 

FILLMORE 

Representing an expenditure of appr 
mately $750,000, it is expected that s 
provements being rushed at the distille 
tion plant of The Texas Company at *" 
more, in Ventura County, California," 
be completed on November 1. ; 
The modernization , improvements ™ 
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Remember— 


One of the Largest Machine 
Shops in the Southwest, is 
close at hand to give you 


Imumediate 
Service 


—36-ft. Engine Lathes —7-ft Vertical Boring Mills 
—30-ft. Planers —1100-Ilb. Forge Hammer 
—10-ft. Radial Drills —Heat-Treating Equipment 


Write Us for Estimates on any 


Repair or Manufacturing Work. 


begs Worth Steel 
& Machinery Co. 


3500 Cleburne Rd. Fort Worth, Texas 





ur Shop Equipment Includes: 




















WAT 


Stee! 


Pump heads. The 
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EROUS ROTARY PUMPS 


Capacities up to 
2000 G.P.M. 
Pressures up to 

300 Lbs. 


NO METAL TO METAL RUBBING IN THE WATEROUS 


ROTARY PUMP 


A _Pilot gears prevent rotors rubbing against each other. Patent 
Pplied For. Hydraulic balance prevents faces of rotors rubbitig 


radial grooves in the head and rotors accomplish 


remarkable result. No external thrust bearings or adjustments 
are necessary. Send for our latest Bulletin. 


onalzious, 


_ WarrrRous ComPANY 


SAINT PAUL MINNESOTA 



































Caustic Soda 
Soda Ash 





























iw its absolute control of every 
factor essential to the produc- 
tion and delivery of its products 
. . . quarries, refineries, manufac- 
turing plants, warehouses, rail and 
shipping facilities . . . Michigan is 
unique in the alkali industry. 






















This control is directly respon- 
sible for Michigan’s ability to make 
immediate delivery in emergencies 

. a feature of Michigan service 
that has saved many a customer 
from serious difficulty. 






















“Distinguished for its high test 
and uniform quality’ 












MICHIGAN ALKALI CO 
General Sales Department 
21 East 40th Street, New York City 


Chicago Office: 1316 South Canal St. 
Works: Wyandotte, Mich. 















Also manufacturers of 


BICARBONATE OF SODA 
CALCIUM CHLORIDE 
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For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 
























Non-Sparking Tools! 





Eliminate the spark hazard in your plant! Equip your spray booths, 
cleaning rooms, and other working enclosures permeated with inflam- 
mable fumes . . . with PULMOSAN Ampco Non-Sparking tools. 


PULMOSAN tools are a new development . . . practically as tough 
as steel (far superior to brass or copper); and will not squash or flake 
off. Made in all standard styles—or made to specification. Write 
for discriptive folder. 


PULMOSAN 


SAFETY EQUIPMENT CORPORATION 


“If It’s for Safety ... We Have It.” 
182 JOHNSON STREET BROOKLYN, N. Y. 
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output from the 90,000 to 100,000 barrel; be: 

of crude oil consumed each month, th the 

improvements including new pressure stil] mini 

equipment to balance the plant with other aa 

improvements recently made. The force para 

of employes will almost be doubled afte so 

operations are started. Pipe lines from the er 
South Mountain and Shiells leases supply 

the plant with crude oil. Fe: 
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stalla 

High Pressure Plug Valve 

COLUMBUS VALVE MANUFACT.@ other 

URING COMPANY Bul 

The Columbus Valve Manufacturing a 
Corporation, 412 Spruce Street, Columbus, 

Ohio, is marketing its one-quarter tum Lat 

high pressure plug valve of cast steel. The comp 

valves are made in sizes of from one t0 i 





four-inch and for pressures of from 4) 

to 2000 pounds. detail 
No lubrication is necessary in the opera ap 

tion of the Columbus high pressure plug 

valve, the manufacturer states. ( 
These valves are being used on ga 

wells up to 1500 pounds pressure and in 


steel mills at 1000 pounds pressure, and at A ne 
other places at lesser pressures. oe 
Further information on this valve wil — 
be furnished from the company’s above Feat 
address upon request. — 
the 

the Ba 


Loading Equipment = Bic an 
J. A. CAMPBELL COMPANY ms 
Introduction is being made of 2 2" HE yng. 
type of tank truck and car satety loading conditi 
equipment by J. A. Campbell Compa™ B® deceit, 
Long Beach California. how fi 
It is known as C & B loading eur Micatio 
ment and is divided into two groups: * i selectiy 








loading. head which normally remains " units, f 
the loading rack, and secondly, the t"* BS mechan 
truck or car equipment, consisting of r automa: 
adapter ring or bushing, a cover plate a motors 
a sealed level gauge, all of which vai Teter! 
equipment is normally attached to ! ieney of 
tank. BB limit, 

The manufacturers state that with ths damper, 
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type of loading equipment, hazards due 
to the escape of gasoline vapor during 
the loading of tank trucks or cars, are 
minimized, and that when used in con- 
nection with suitable vapor-recovery ap- 
paratus, it will soon pay for itself in 
gasoline saved from the vapor which 
would otherwise be wasted. 

Bulletin No. 5, just issued, gives full 
details and may be obtained upon request. 
An interesting catalog describing the 
Campbell absorption system may be ob- 
tained by communicating with the com- 
pany, Box 669, Long Beach. 





ORIFICE METER UTILIZATION 


A new 6x9 book, bound in durable 
(astillian cover, containing 104 pages, 
about 100 illustrations and numerous 
tables, has been published by Metric 
Metal Works of American Meter Com- 
pany for use in the operation of West- 
cott orifice meters for gas, air, steam, 
oil or water. 

This book has been designated as 
Bulletin E-2 and is distinct from the 
new Catalogue EG-2 on Westcott orifice 
meters, which has also been made 
available to present and _ prospective 
users of this type of meter. 

Other publications that have just 
been issued by Metric Metal Works of 
American Meter Company are: 


Metric Rate—Volume Controller Bul- 
lettin E-5, describing the method of in- 
stallation of rate-volume controllers for 
automatically controlling the rate of 
fow of air, gas, oil, steam, water and 
other liquids. 

Bulletin E-3 Metric Indicating Flow- 
meters for gas, air, steam, oil and 
water. 

Laboratory Bulletin E-1 containing 
complete description of American Me- 
tt Company’s laboratory at Metric 
Metal Works, Erie, Pennsylvania, with 
detailed discussion of preparation of 
equipment and procedure during test. 





COMBUSTION CONTROL 
BULLETIN 


A new bulletin on automatic combustion 
control is now being distributed by the 
Bailey Meter Company of Cleveland. 
Features of Bailey control, such as au- 
tomatic readjustment of fuel—air ratio 
by the steam flow—air flow relation of 
the Bailey boiler meter, the maintenance 
ot any desired excess air at any rating, 
and a master pressure contactor which 
anticipates changes in steam pressure and 
sends out impulses to provide for the new 
conditions before they actually appear, are 
described in this bulletin. It also explains 
how flexil ility in both operation and ap- 
Meation is secured through the use of 
‘elective drum switches, intermittent drive 
units, high speed reset clutches, and other 
mechanisms which make possible the safe 
automatic operation of dampers and fan 
motors in the proper sequence. 
ae to prevent a serious defic- 
ig . air at high or low ratings, travel 
* lO protect against overtravel of 


dampers, rheostats, drum controllers and 
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asily Applied! 


Whether sprayed on, or applied with brush Dixon’s 
Industrial Paints flow easily and cover thoroughly 
—reducing labor costs to a minimum. 


Known to industry for more than 65 years as Dixon’s Silica 
Graphite Paints, they are composed (except Bright Aluminum 
and Standard Red Oxide) of pure boiled linseed oil combined 
with flake silica graphite. This combination has been proved 
—over many years, and under various conditions of service— 
to give superior paint protection at lowest cost per gallon, when 
measured by years of service. 


Dixon’s Industrial Paints are now offered in 14 colors, including Bright 
Aluminum and Standard Red Oxide. 


Write for Color Card No. 99-Bl. 


DIXON’S 
Maintenance Floor Paints 


y Give maximum protection to wood, composition, 

concrete and cement floors. Suitable for use either 
q) indoors or outside. Eight standard colors- -write 
for color card No. 99-BF. 





Paint Sales Division 


Joseph Dixon Crucible Company, Jersey City, N. J. 


D N Established 1827 D N 


TRADE W MARK TRADE WMann 
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Acid-Proof Cement 


Guaranteed to be acid, 
alkali and corrosion 
proof against all acids, 
alkalies and chemicals, 
—hydrofluoric acid 
alone expected. Our 
Acid-Proof Cement is 
widely used as a binder 
for Acid-Proof Brick 
and Tile. 


May we send you a 


free sample tube? 


The U. S. Stoneware Co. 


44 Church Street, New York, N. Y. 


U.S/TONEWARE 

















WILCO VALVES 








Scores of installations in the Cali- 
fornia fields have proven this 
regulator. 


The WILCO TANK CON- 
TROL may be placed on the tank 
roof if desired, or it may be in- 
stalled on the ground. 


One regulator will operate equal- 
ly well whether connected to one 
tank or to a group of tanks. 


A WILCO TANK CONTROL 
will allow all the gasoline laden 
vapors to pass to the gathering line 
when gas is being generated and it 
will allow sufficient Dry gas to 
enter to prevent a vacuum being 
formed in the tank when gas vol- 
ume shrinks. 


ATMOSPHERIC pressure may 
be maintained or the regulator may 
be set to maintain slight pressure 
or slight vacuum. 


BUILT IN ALL SIZES OF 
CAST IRON OR STAINLESS 
STEEL TRIMMED. 


SIMPLE-COMPACT-RUGGED 
WILCO TANK CONTROL EXTREMELY SENSITIVE 


WILKINSON CONTROLLER CO. 


5700 SANTA FE AVE. LOS ANGELES, CALIF. 























WILCO VALVES 
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valves, time limits to prevent runaway 
condivons, handwheels for emergency op. 
eration and other safety features are coy- 
ered in the bulletin. 





BOOKLET ON EXPLOSIVES 


“Commercial Explosives: Their Safe 
and Proper Use,” is a new booklet just 
issued by the Hercules Powder Company, 
Wilmington, Delaware. This booklet js 
intended to aid users of explosives in im- 
proving blasting practices and avoiding ac- 
cidents. 

The booklet defines explosives, lists the 
various types and their characteristics, 
and offers directions for loading, priming 
and firing. Modern types and processes 
are enumerated. 

Handling and storage of explosives js 
also covered and general safety rules 
cited, many of which are recommenda- 
tions of the National Safety Council, the 
United States Bureau of Mines, and the 
Institute of Makers of Explosives. The 
booklet offers information on detonators, 
blasting machines, and other blasting ac- 
cessories. 





FLOW METER CATALOG 


Brown Instrument Company is mailing 
out the second edition of the Brown flow 
meter catalog, No. 21, a 90-page_ book, 
containing a complete presentation of the 
general theory, use, design and practical 
application of the flow meter. It carries 
a detailed and well-illustrated description 
of the principle, construction and features 
of the Brown electric flow meter. 

For the convenience of present and 
prospective users of Brown recording 
flow meters a complete list of Brown 
charts for recording flow, with plates il 
lustrating representative chart sections, is 
included in the book. 

This catalog contains 126 illustrations 

Copies of this catalog may be obtained 
by applying to the Brown _ Instrument 
Company, Philadelphia. 





BLOWER BULLETINS 


The American Blower Corporation’ 
Bulletin No. 7818 describes the 1929 mot- 
els of the Venturafin unit heaters 4 
made by this company. 

These units are made in four sizes (0 
cover practically all industrial heating 
jobs. Each unit is equipped with deflec- 
tors to direct the heated air towards the 
floor and most models are furnished reg 
larly with speed regulators to give vatr 
ous degrees of heat as required. 

Further information about this equ 
ment may be obtained by writing the com 
pany at its detroit headquarters, 6000 Rus 
sell Street, for a copy of the bulletin. 

Bullétin 10401 of the American Blow? 
Corporation has been published, showit 
standard ‘forced draft fans suitable ft 
making possible the use of low grade 
cheap fuels. This bulletin also gives # 
plication and technical data of interest ™ 
anyone contemplating installations of thi 
kind. Copies of this bulletin are a 
available upon request to the above # 
dress. 
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Heavy Duty Expanders for 
Still Tubes 






Bae 7A = 8 






Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 



























































LEAD LININGS 


for Agitators, Tanks, Acid Recoveries 
All Refinery Lead Work 


A complete lead lining service is NOW—and for the FIRST 
TIME—available to the refineries of the Southwest. Heretofore 
no organization existed which handled this line of construction 
work, and it was therefore undertaken largely by novice Lead 
Burners, using makeshift equipments, devoid of efficient and 
economical results, much to the discredit of lead work in general. 


Due to expansion and growth, Elmer Swearinger, an old 
commercial Lead Burner, operating in the field comprising 
Texas, Louisiana, Arkansas, Oklahoma and Kansas since 1916, 
now has an organization of skilled Lead Burners, complete rig- 
ging equipments (specially adapted), experience, technical 
knowledge and finance, adequate to any sheet lead installation. 


Consult me before ordering material (sheet lead) for any in- 
stallation. I know many “wrinkles” that will save you money, 

and tend to make a better job. Send blue print or sketch for 
contract bid, carrying a workmanship guarantee clause. Also, 

Lead Burners furnished for repair jobs at day work rates. 


ELMER SWEARINGER 


Lead Burning Contractor 
WICHITA, KANSAS Phone, Market 8219 













P. O. Box 706 
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COMPRESSOR CATALOG 


De Laval Steam Turbine Company's 
new catalog on centrifugal compressors 
and blowers just issued by the company 
at Trenton, New Jersey, outlines the prog. 
ress being made by centrifugal machinery 
in the field. 


Turbine-driven blast furnace blowers 
rated at 60,000 cubic feet per minute 
against 30 pounds maximum pressure at 
2800 r.p.m. are shown, and both the single 
and multi-stage blowers and boosters are 
given for use in water gas plants, and in 
connection with coal gas retorts and coke 
ovens. 

The De Laval catalog gives a concise 
presentation of the mechanics and thermo- 
dynamics of the compression of gasses 
and the physical properties of industrial 
gasses, with numerous illustrative exam- 
ples worked in detail. 





THREE NEW BULLETINS 

Leeds & Northrup Company, Philadel- 
phia, has just issued catalog No. &6, a re- 
vised edition on “Optical Pyrometers,” 
catalog No. 87, a revised edition on “Po- 
tentiometer Pyrometers,” and Bulletin No. 
870, “Petentiometers for Temperature Cor- 
trol in Oil Refining,” in its revised form. 

Copies of these bulletins may be had by 
writing the company, 4901 Stenton Ave- 
nue, Philadelphia. 





OIL PURIFIER LEAFLET 


The Sharples super centrifuge oil puri- J 


fiers are discussed in leaflet No. 20240C 
recently released by the Westinghouse 
Electric & Manufacturing Company. The 
applications, features, operation, and con- 
struction of the units are explained ina 
concise manner. Included in the leaflet 
are various illustrations showing construc- 
tion and application of the purifiers. The 
units may be obtained at capacities ol 
from 180 to 1200 gallons. 





HOUSTON OFFICE 


Harry R. Bourne opened an office late 
in August at 512 Second National Bank 
Building, Houston, and will represent 
Dean Brothers Company, whose factory 
is at Indianapolis, Indiana, and the Dean 
Hill Pump Company, whose factory 1s 4 
Anderson, Indiana. The Houston office 
will handle direct the products of these 
two manufacturing concerns, a general 
line of pumps for the producing and te 
fining branches of the oil industry. Mr. 
Bourne has been in the oil field equipment 
business in the Southwest for many years. 





FIRE FIGHTING CATALOG 

“Modern Fire Fighting Equipment 
catalog published by the Americal 
France & Foamite Corporation of Elmira, 
New York, is now ready for distribution. 

The catalog contains complete pe 
and discriptions of practically every kim 
of portable fire-fighting equipment and 
176 pages in length. 
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EXCELS 
11 
WAYS! 


1—High Heat Resisting. It con- 
tains the same _ unsurpassed 
Flake Graphite from which the 
famous Dixon Crucibles are 
made. 


| 2-Hardens Quickly and sets as an 


inert mass in cold or moderate 
temperatures. 


3—Expands instead of shrinking 
when subjected to higher tem- 
peratures and permanently re- 
mains in an expanded state as- 
suring tight, leakless joints for 
years. 


4—Cannot Be Dislodged by high 
pressures, suction and vibration 
will not readily loosen. 


| 5—Screw Thread Joints are permit- 
ted to be pulled up tight due to 
the excellent lubricating quali- 
| ties of the graphite. 


6—Old or New Joints are held 
tight notwithstanding uneven, 
battered or worn threads. 


7—Contains No Acids or anything 
of a contaminating, poisonous 
or objectionable orodous nature. 


8—Will Not Flavor the solutions 
conveyed. 


9—Will Not Discolor the solutions 
conveyed. 


| 10—Simply Thin with Water. Con- 
tains no oil, grease or acid. 


| 11—Does Not Ferment. Easy to 
| keep without spoilage. 


Write for Circular No. 99-DS 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City OK New Jersey 


Est. 1827 
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ENGINEERING FIRM OPENS 
NEW YORK OFFICE 
Jackson Engineering Corporation has 
opened an office at 30 Church Street, New 
York City. 


Karl Finsterbusch, who, with N. M. 
Floyd, completed arrangements for the 
New York office, recently paid a short 
visit to the Pacific Coast before return- 
ing to the main offices in Tulsa, where he 
and G. M. Jackson, president of the com- 
pany, will have their headquarters in the 
future. 


Floyd, formerly of the Los Angeles of- 
fice, has been placed in charge of the 
Eastern territory, with headquarters in 
New York; and Hugh R. Lamberth is 
manager of the Pacific Coast division. 





HOUSTON OFFICE OPENED 

Naylor Pipe Company, Chicago, manu- 
facturers of Naylor line pipe, announce 
the opening of a new sales office at 601-3 
Post-Dispatch Building, Houston, and the 
appointment of E. C. Kirby as district 
sales manager in Texas and Louisiana 
with headquarters at the new Houston 
office. 





The Refinery Supply Company is lo- 
cated in its new home, 621 East Fourth 
Street. Tulsa. 





The Stacey Engineering Company has 
been organized as a holding company, and 
has taken over the Stacey Brothers Gas 
Construction Company, Cincinnati, the 
Connersville Blower Company of Con- 
nersville, Indiana, and Wilbraham-Green 
Blower Company of Pottsown, Pennsyl- 
vania. 

The new company, which is an Ohio 
corporation, is headed by Beman G. 
Dawes, chairman of the board of the Pure 
Oil Company. With him are associated 
Carmi A. Thompson of Cleveland, F. S. 
Heath of Columbus and others, as well as 
a number of the operating heads of the 
concerns named. 





IMPERIAL MAKES CHANGE Ih 
PERSONNEL 

Changes in the personnel of the Im- 
perial Refiners, Incorporated, have been 
announced by C. M. Alexander, general 
manager. J. L. Farrell has been appointed 
general superintendent of refineries and 
will be stationed at headquarters in Tulsa. 
He was formerly with the Producers & 
Refiners Corporation at Parco, Wyoming. 

J. F. Readron has been promoted to 
general manager of the plant at Ard- 
more, where he was formerly superintend- 
ent. W. M. Perry has been named super- 
intendent at this plant. 


J. B. Saunders, who was sales manager 
of the Kettle Creek Refining Company, 
an Imperial Refiners, Incorporated, sub- 
sidiary, has been promoted to the post of 
sales manager for the Imperial and the 
Wicket Refining Company. He succeeds 
R. M. Moon, resigned. 

H. E. Ericson, formerly sales manager 
for the Houston Oil Company at Camden, 
Arkansas, succeeds Mr. Saunders as sales 
manager for the Kettle Creek Refining 
Company at El Dorado, Arkansas. 
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SALES ENGINEER 


An opportunity for a permanent po- 
sition for an experien refinery 
engineer, capable of representing 
this company in its selling division. 
The successful applicant must be an 
authority on refining processes, com- 
petent to discuss new projects with 
the executives of the largest re- 
fineries in the industry. He must 
also have sales ability and personality 
that will enable him to negotiate 
sizeable contracts. If you have these 
qualifications, we will arrange a per- 
sonal interview at your convenience. 
All applications will be considered 
strictly confidential. 


SMITH ENGINEERING CO. 
107 W. Linwood Blvd. 
Kansas City, Missouri 











ENGINEERING 
DRAFTSMEN 


Several openings are available for engi- 
neering draftsmen, experienced in refinery 
design and especially in large refinery pip- 
ing layouts. Apply by letter only, outlin- 
ing your past experience, and giving all 
essential information. Applications will be 
held confidential, and personal interviews 
arranged later. 


SMITH ENGINEERING CO. 


107 W. Linwood Blvd., 
Kansas City, Missouri 




















The Campbell Engineering Co. 
1060 Broad St., Newark, N. J. 
Manufacturers of the TAR BABY BURN- 
ER, to handle Fuel Oils, Water Gas, Tar, 

Acid Sludge, and Residue Fuels. 
Without obligating us in any “i 


information on ( ) 


please sen 
Steam Control for 


Watermelon Type of 


Oil Stills; ( ) the Pumpkin Seed Type, 
( ) the Tar Baby Oil Burner for burn- 
ing residue and o fuels. 
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Rubshell 


Inside-T'anks 


WITHSTANDS 


H,S£H,SO, 


and other corrosives met with 
in Refineries 


THE ONLY PAINT 
TRIED, TESTED and 
USED EXTENSIVELY 
by the PRINCIPAL 
COMPANIES 


Also for condensers, agitators, 
kettles, exchangers, etc. 














STOP THAT 
CORROSION 
TO-DAY! 





















VOLCO 


HOLZAPFEL’S HEATPROOF 
PROTECTIVE 


WITHSTANDS 


RED HEAT! 


Use it on any surface too hot 
for other paints 














Extensively used for hot smoke 
stacks, exhaust pipes, 
mufflers, etc. 





NEW YORK 
INTERNATIONAL 
COMPOSITIONS CO., INC. 
25 Broadway 





TULSA, OKLA. 
NATIONAL TANK SEAL CO. 





HOUSTON, TEXAS 
RUBSHELL, TEXAS, INC. 
Post-Dispatch Bidg. 
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NEW NATURAL GASOLINE 
COMPANY FORMED 

The Philmore Gasoline Corporation of 
Delaware, with offices at 412 Philtower 
Building, Tulsa, is building a 12,000-gallon 
absorption gasoline plant in the Bryson 
pool of Jack County, Texas. 

Officers of the corporation are Forrest 
E..Gilmore, president and general man- 
ager; F. E. Rice, superintendent of the 
refining department of Phillips Petroleum 
Company, as vice president; Carl W. Gil- 
more, secretary and treasurer, and A. W. 
Watkins, assistant secretary and treasurer. 


Capitalization of the corporation is 
$200,000, which is subscribed one-half by 
the Phillips Petroleum: Company and one- 
half by the Airolene Gasoline Corporation. 
The Airolene Gasoline Corporation re- 
cently built a 6000-gallon natural pressure 
absorption gasoline plant near Shamrock, 
Texas. Forrest E. Gilmore is also presi- 
dent and general manager of the Airolene 
Gasoline Corporation. 





Stanley Cosden has succeeded Wayne 
Rice as superintendent of the Big Spring, 
Texas, skimming and cracking plant of 
the Cosden Oil Company. Rice resigned 
in September. Cosden is a son of j. S. 
Cosden, president of the Cosden Oil 
Company, and was superintendent of the 
Big Spring plant of Richardson Refin- 
ing Company, which is an affiliated com- 
pany. 





Natural gasoline production of the 
Marshall pool, Logan County, Oklahoma, 
plant of J. S. Cosden, Inc., is to be ship- 
ped to the Big Spring, Texas, plants of 
Cosden Oil Company and Richardson Re- 
fining Company for blending. A freight 
rate of 27% cents per 100 pounds has 
been authorized in making tank car ship- 
ments from Lovell, which is the shipping 
point for the Oklahoma plant. The ini- 
tial operations on the absorption plant will 
begin late in October, with an expected 
production of 30,000 gallons daily. 





B. H. Barnes has been transferred from 
the Port Arthur plant of Gulf Refining 
Company to Sweetwater, Texas, to take 
charge of operations of the 5000-barrel 
daily capacity refinery completed by the 
company in the latter city in September. 
This new plant is the third one in Texas 
for Gulf Refining Company, and is sup- 
plied with West Texas crudes by direct 
lines of the Gulf Pipe Line Company. A 
number of old employes from the Port 
Arthur and Fort Worth plants of: the 
company have been transferred to Sweet- 
water for better positions. C. S. Hud- 
gins, yard foreman, and E. C. Aston, still- 
man, at the Fort Worth plant, were among 
those transferred. 





The State Gasoline Corporation has let 
a contract for a 30,000-gallon natural 
gasoline plant, to be built in Long Beach, 
Pine at Thirty-first Street, the J. A. 
Campbell Company receiving the award. 
Time for completion is set for 35 days. 

This installation calls for an unusually 
large amount of heating surface, as well 
as cooling and condensing surface. 












GEORGE D. WILLIAMS 


George D. Williams, sales manager of 
the Hancock Oil Company of Long Beach, 
California, one of the stronger inde- 
pendent producing and refining concerns 
on the Pacific Coast, was recently named 
vice-president of the corporation by the 
board of directors, succeeding J. Walker 
Hancock, one of the founders of the 
company, who died August 3. 


Mr. Williams joined the Hancock 
organization in 1923, the year of the com- 
pany’s birth, and has been sales manager 
since 1925. Prior to coming to California 
he was associated with the Cameron Re- 
fining Company of Ardmore, Oklahoma, 
the experience he gained in the Mid-Conti- 
nent having proved of great value to him 
in handling the sales of the fast growing 
Hancock organization in California. Mr. 
Williams continues in charge of sales, and 
in addition will have general supervision 
over the refinery, pipe line and marine 
terminal departments. 





NEW OFFICIALS FOR VALVO- 
LINE OIL COMPANY 


Following the purchase of control of 
the Valvoline Oil Company by the Pare 
gon Refining Company, new officials 
Valvoline Oil Company have been elected 
as follows: W. D. Ellis, chairman of the 
board; E. W. Edwards, president; How 
ard W. Edwards, H. W. Nuckols, John 
M. Marshall and George D. White, vice 
presidents; C. C. Gould, secretary am 
assistant treasurer; C. J. Leroux, trea® 
urer, and K. C. Wyckoff, assistant sect 
tary. 

E. W. Edwards, Howard W. Edwards 
William Cooper Proctor, John Omwake, 
Frederick W. Geier, W. W. Freemat 
Charles Sawyer, George D. White and 
Howard I. Shepherd have been elected 
directors. 
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DOMESTIC PRODUCTION AND REFINERY RUNS 





ILY AVERAGE 
(WEEKLY) 
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TANK CARS BOUGHT, SOLD, LEASED 
AND REPAIRED 


Repair Parts (including whole yor for tank 
and freight cars of all kin 


RAILWAY CAR & BOUIPAaRNT 
CORPORATION 


(Chicago Suburb) East Chicago, Ind. 
“A trial is all we ask’’ 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 
Manufacturers of Laboratory 
Apparatus 


918 Chestnut St. Philadelphia, Pa. 





High Temperature Cements 
FIREBOND THERMOLIF 
+REFRACTORIES? — 
Fire Clay High Alumina , 
Chrome and Magnesite 
Acid-Proof Brick 


HARBISON-WALKER REFRACTORIES : 
World’sLargestProducer of Refractories Pitt: 














